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NEW  RAYTHEON  MICROWAVE  TUBE  DEVELOPMENTS 


Miniature  pulsed  magnetrons 


for  missile  beacon 


cations  are  ruggedly  con¬ 
structed  with  integral  mag¬ 
nets.  The  RK-7461  is  tun¬ 
able  from  9,300  to  9,500  me 
and  has  minimum  peak  power 
output  of  60  watts.  It  is 
IJi"  in  diameter  and  254"  long, 
and  weighs  only  6  ounces. 


RK-7461  QK-735 

The  QK-735  is  tunable  from 
5,400  to  5,900  me  with  mini¬ 
mum  peak  power  output  of 
400  watts.  V/i”  in  diameter 
and  3^4"  long,  it  weighs  8 
ounces. 

CIRCLE  182 

Reader  Service  Card 


Designed  for  electronic 
countermeasures  and  FM/CW 
operations ,  the  QK-625  BWO 
provides  a  minimum  CW  pow¬ 
er  output  of  180  watts  and  a 
nominal  CW  power  output  of 
250  to  350  watts  over  the 
2,500  to  3,000  me  band.  The 
tube  is  voltage  tunable  over 
the  entire  range  with  tuning 
sensitivity  of  approximate¬ 
ly  0.4  mc/volt.  Liquid- 
cooled,  the  QK-625  BWO  is 
equipped  with  an  integral 
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permanent  magnet,  and  can  be 
mounted  in  any  position. 

CIRCLE  180 

Reader  Service  Card 


Small-signal  gain  of  up  to 
^  ^  ili  microwave  relay 
links  is  achieved  by  means 
of  a  new  compact  traveling 
wave  tube  amplifier  —  the 
QK-542.  This  permanent-mag¬ 
net  focused  CW  tube  has  nom¬ 
inal  saturated  power  output 
of  5  watts  over  5, 900  to  7,400 
me.  An  integral  UG  344/U 
waveguide-type  flange  is 
supplied  as  standard.  With 
an  optional  coaxial  output 
coupler  the  QK-542  covers 
4,000  to  8,000  me. 

CIRCLE  183 
Reader  Service  Card 


Ideal  for  linear  accelera¬ 


tors  and  high-power  radar 


systems.  The  QK-783  and 
QK-622  Amplitrons  operate 
over  the  2,700-2,900  me  and 
2,900-3,100  me  bands,  re¬ 
spectively,  at  a  peak  power 
of  3  megawatts  and  a  typical 
efficiency  of  75%.  Because 
no  heater  is  required,  these 
tubes  are  capable  of  excep¬ 
tionally  long  life.  RF  gain 
is  8  db  under  rated  condi¬ 
tions,  and  as  high  as  12  db  at 
lower  peak  power  outputs. 
Phase  pushing  figure  is  less 
than  0.5  degrees  for  a  1% 
variation  of  anode  current. 
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Compiled  as  a  Raytheon  serv¬ 
ice  to  the  field,  new  Con- 
solidated  Data  Booklet 
contains  comprehensive  in¬ 
formation  about  principal 
unclassified  magnetrons, 
klystrons,  backward  wave 
oscillators  and  special 
purpose  tubes  manufactured 
by  Raytheon.  Characteris¬ 
tics  presented  include  max¬ 
imum  ratings,  typical  oper- 
ating  values,  band  or 
frequency  ranges  and  other 
essential  data  for  micro- 
wave  engineers  and  purchas¬ 
ing  departments. 
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Requires  only  5!A"  of  Space  in  a  19"  Rack 


From  General  Ceramics — Four  new  magnetic  core  buffer  memories 
that  are  setting  new  design  standards  among  data  handling  system  designers 
requiring  increased  efficiency  in  smaller  physical  packages. 


Now  available  in  either  random  access  or  sequential  designs: 

1A4.  M4A  —  144  characters  in  9x16  array  with  a  word  length  of  four  bits. 
144  MSA  —  144  characters  in  9x16  array  with  a  word  length  of  eight  bits. 
S12  MSA  —  144  characters  in  16x32  array  with  a  word  length  of  eight  bits. 
1024  MSA — 1024  characters  in  32x32  array  with  a  word  length  of  eight  bits. 


Design  Features  Include— 


1.  SPACE-SAVING  — Require  only  SVi"  of  standard  rack  space 
.  .  .  permit  smaller  overall  system  design. 

2.  VARIABLE  CHARACTER  AND  BIT  LENGTHS  -  Unique  de 
sign  of  driver  circuit  permits  circuitry  of  existing  data  han¬ 
dling  system  to  be  enlarged  without  costly  redesign. 

3.  HIGHER  OPERATING  TEMPERATURE  RANGE -Contributes 
to  miniaturized  system  design  because  memory  functions 


satisfactorily  under  higher  ambient  temperature  conditions. 

4.  EASE  OF  maintenance  —  All  components  are  within  easy 
reach.  All  circuits  are  on  plug  in  cards  except  power  supply 
which  is  hinged  across  the  back;  swings  out  for  easy 
accessibility. 

5.  EXTRA  FEATURES  — All  units  are  equipped  with  an  elec¬ 
tronic  clear  and  output  register  at  no  extra  cost. 


Complete  detailed  technical  information  will  be  supplied 
promptly  on  request.  Please  address  inquiries  to  Dept.  E. 

Applied  Logics  Division 

GENERAL  CERAMICS  CORPORATION 

KEASBEY,  NEW  JERSEY,  U.S.  A. 


V  t0i  s$uti  ittf  ninri 
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LAM  B  DA  ELECTRONICS  CORR 

11-11  131  STREET  •  COLLEGE  POINT  56,  NEW  YORK 

INDEPENDENCE  l-BSOO  CABLE  ADDRESBi  LAMBDATRON,  NEW  YORK 


Meet  MIL-E4158  environmental  test  requirements 


“Off-the-shelf”  Lambda  power  supplies 
—modified  only  with  special  panels,  MIL 
meters  and  tubes  — will  be  part  of  the 
complex  radar  equipment  housed  in  the 
85-foot  tower  at  Thomasville,  Alabama, 
one  of  four  identical  installations. 


Sperry  Gyroscope  Co.,  operating  under  the  technical  guidance  of  the 
Rome  (N.Y.)  Air  Development  Center,  is  producing  the  new  SAGE 
radar  equipment  (AN/FPS-35).  The  power  supplies  employed  to 
power  transmitters  and  receivers  must  be  able  to  pass  stringent  tests. 

Sperry’s  choice:  Lambda’s  COM-PAK?  already  widely  used  as  a 
component  in  many  rocket  and  missile  programs. 

All  Lambda  stock  industrial  power  supplies  are  made  to  MIL  quality 
and  guaranteed  for  five  years.  They  are  pictured  and  described  in  a 
new  32-page  catalog.  Write  for  your  copy. 


Lambda  Power  Supplies  specified 
for  newest  radar  installation 
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SHOPTALK  .  .  .  editorial 


THE  RIGHT  TO  KNOW.  Today  many  an  electronics  engineer’s 
working  papers  come  in  two  parts:  his  degree  and  his  security 
clearance.  Loss  of  the  latter  can  mean  loss  of  a  lot  of  bread  and 
butter,  as  more  than  one  engineer  has  found  out. 

International  tension  has  inspired  a  vast  program  of  security 
procedures  for  companies  doing  classified  government  work.  The 
program  was  never  authorized  by  Congress  or  by  an  executive  order 
of  the  President.  It  was  designed  primarily  by  the  military  services. 

Techniques  of  gathering  information  about  individuals  included 
interviewing  friends,  family  and  neighbors.  Private  citizens  also 
came  forward  and  divulged  information,  often  with  the  promise  that 
their  identity  would  remain  secret.  Sometimes  undercover  agents 
were  called  upon. 

Administrative  officers  considered  the  information  and  either 
granted  or  denied  access  to  classified  information.*  Review  boards 
heard  appeals  and  made  final  rulings.  Sometimes  information  from 
informers  resulted  in  a  clearance  being  taken  away.  The  machinery 
for  appealing  such  a  decision  was  particularly  cumbersome. 

If  an  individual  had  time,  money,  friends  and  a  desire  to  fight,  he 
could  appeal  a  decision.  He  could  bring  witnesses  to  testify  on  his 
behalf  and  deny  charges.  But  he  could  not  confront  the  informers 
who  had  presented  information.  Review  boards  could  rule  against 
an  employee  although  a  preponderance  of  the  evidence  presented  at 
a  hearing  was  favorable  to  him. 

Aside  from  the  effect  of  such  procedure  upon  the  individual,  when 
scientists  and  engineers  are  denied  access  to  knowledge  of  modern 
developments  in  their  field  their  industry  as  a  whole  eventually 
suffers. 

It  is  important  that  the  Department  of  Defense  in  particular 
recognize  the  danger  of  too  much  security  and  pay  more  than  lip 
service  to  Presidential  directives  that  indicate  using  the  lowest 
possible  security  classification.  This  must  be  done  as  soon  as  pos¬ 
sible — before  our  electronics  industry  finds  itself  far  behind  the 
rest  of  the  world. 


Editor 


Coming  In  Our  August  7  Issue  .  .  . 

THE  GOLDEN  WEST.  In  ten  years,  the  west  coast  has  experienced 
phenomenal  growth  as  an  electronics  center.  From  a  mere  $158 
million  in  sales  chalked  up  by  the  small  coastal  area  which  then 
comprised  western  electronics  industry,  production  has  mushroomed 
until  the  region  now  includes  eleven  western  states,  with  total  sales 
edging  near  the  $2  billion  mark.  Next  week.  Pacific  Coast  Editor 
Hood  describes  the  factors  responsible  for  this  amazing  expansion, 
and  tells  of  some  of  the  technical  developments  arising  out  of  this 
dynamic  segment  of  our  industry. 


Pnatmastpr:  plraar  8.-nd  form  3579  to 
Electronira,  330  W.  42nd  St.,  New  York  36, 
N.  Y. 


Member  ABP  and  ABC 


FLIGHT  CONTROL  BUMPS.  In  flight  control  systems,  several 
error  signals  usually  feed  each  servo  loop.  Since  all  the  error  signals 
may  not  be  desired  simultaneously,  various  switching  techniques 
are  employed  for  changing  the  modes  of  servo  operation.  Such 
switching  may  cause  undesirable  transient  responses  to  be  tran.s- 
mitted  to  the  aircraft  surfaces,  with  resultant  undesirable  motion. 
L.  1).  Fry  of  General  Electric  Co.  in  Johnson  City,  N.  Y.  tells  how 
a  transistorized  adder-attenuator  amplifier  eliminates  or  reduces 
transient  motion  of  the  aircraft. 
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SPRAGUE®  RELIABILITY 
In  these  two  dependable 
wl rewound  resistors 


■1 


★ 


Sprague’s  new  improved  construction  gives  even 
greater  reliability  and  higher  wattage  ratings  to  fa¬ 
mous  Blue  Jacket  miniature  axial  lead  resistors. 

A  look  at  the  small  actual  sizes  illustrated,  em¬ 
phasizes  how  ideal  they  are  for  use  in  miniature 


NEW  SMALLER  SIZE 

mim 


INSULATED-SHELL  POWER  RESISTORS 

New  Koolohm  construction  features  include  welded 
leads  and  winding  terminations— Ceron  ceramic- 


electronic  equipment  with  either  conventional  wir¬ 
ing  or  printed  wiring  boards. 

Get  complete  data  on  these  dependable  minified 
resistors,  write  for  Engineering  Bulletin  7410. 

TAB-TYPE  BLUE  JACKETS:  For  industrial  applica¬ 
tions,  a  wide  selection  of  wattage  ratings  from  5  to 
218  watts  are  available  in  Sprague’s  famous  Tab- 
Type  Blue  Jacket  close-tolerance,  power-type  wire- 
wound  resistors.  Ideal  for  use  in  radio  transmitters, 
electronic  and  industrial  equipment,  etc.  For  com¬ 
plete  data,  send  for  Engineering  Bulletin  7400A. 


insulated  resistance  wire,  wound  on  special  ceramic 
core— multi-layer  non-inductive  windings  or  high 
resistance  value  conventional  windings— sealed,  in¬ 
sulated,  non-porous  ceramic  outer  shells— aged-on¬ 
load  to  stabilize  resistance  value. 

You  can  depend  upon  them  to  carry  maximum 
rated  load  for  any  given  physical  size. 

Send  for  Engineering  Bulletin  7300  for  complete 
technical  data. 


SPRAGUE  ELECTRIC  COMPANY 


SPRflGUr 


S5  MARSHALL  STRECI  •  NORTH  ADAMS,  MASS. 


THE  MAKK  Of  RlLIABtLITY 


SPRAGUE  COMPONENTS:  RESISTORS  •  CAPAOTORS  •  MAGNETIC  COMPONENTS  •  TRANSISTORS 
INTERFERENCE  FILTERS  •  PULSE  NETWORKS  •  HIGH  TEMPERATURE  MAGNET  WIRE  •  PRINTED  CIRCUITS 
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Experience— the  added  alloy  in  A-L  Stainless,  Electrical  and  Tool  Steels 


GUARANTEED  PERMEABILIH  OF  MOLY  PERMALLOY... 
at  values  higher  than  old  average  specifications 


Molybdenum  Permalloy  nickel-iron  strip  is  now  avail¬ 
able  from  Allegheny  Ludlum  with  guaranteed  permeability 
values.  And  the  new  guarantees  are  much  higher  than 
the  old  typical  values.  This  exceptionally  high  quality 
means  absolute  uniformity  for  the  user— new  consistency 
and  predictability  for  magnetic  core  performance. 

Improved  permeability  of  A-L  Moly  Permalloy  is  the 
result  of  Allegheny’s  program  of  production  research  on 
nickel-bearing  electrical  alloys.  A  similar  improvement 
has  been  made  in  AL-4750  strip  steel.  Research  is  con¬ 
tinuing  on  silicon  steels  including  A-L's  famous  Silectron 
(grain  oriented  silicon  steel),  plus  other  magnetic  alloys. 


Another  plus  in  dealing  with  Allegheny  Ludlum  is  the 
operation  of  complete  lamination  fabrication  and  heat 
treatment  facilities.  A-L’s  years  of  experience  in  produc¬ 
ing  quality  laminations  result  in  practical  know-how  in 
solving  problems  common  to  core  materials. 

This  working  knowledge  is  available  to  all.  Give  us  a 
call  for  prompt  technical  assistance  on  any  problem 
involving  electrical  steels,  laminations,  or  magnetic 
materials.  Write  for  more  information  on  A-L  Moly 
Permalloy.  Allegheny  Ludlum  Steel  Corporation,  Oliver 
Building,  Pittsburgh  22,  Pa.  Address  Dept.  E-I91. 


ALLEGHENY  LUDLUM 

8TKEI.MAKBRS  TO  THE  ELECTRICAL  INDUSTRY 

Expoit  distribuiion.  Electrical  Materials;  AIRCO  INTERNATIONAL  INC.,  NYC  17 
Export  distribution,  laminations:  AO.  AURIEMA,  NYC  4 
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Greater  than  99%  efficiency  when  used  to  handle  1.5  kw  of 
power  in  a  low-frequency  DC  switch!  Power  loss  is  only 
10-15  watts  when  handling  1.5  kw.  That’s  just  one  of  the 
impressive  specifications  established  by  a  remarkable  new 
semiconductor  device— the  Westinghouse  Silicon  Power 
Transistor. 


This  Power  Transistor  is  remarkable  in  other  ways,  too . . . 


•  It  has  astonishingly  low  saturation  resistance— less  than 
.5  ohms  at  5  amperes  and  .75  ohms  at  2  amperes,  an  achieve¬ 
ment  made  possible  through  extensive  research  and  de¬ 
velopment  of  hyper-pure  Siemens-Westinghouse  Silicon. 

•  It  is  100%  power-tested  under  actual  maximum  rated 
specifications  before  leaving  the  plant. 

•  It  is  encapsulated  in  a  rugged,  all-welded  case. 


•  It  is  the  first  power  transistor  available  in  voltage 
ranges  above  100  volts. 


HERE  ARE  A  FEW  OF  THE  AFPLICATIONS  . .  . 


•  It  has  power  dissipation  capability  of  150  watts  made 
possible  by  the  low  thermal  resistance  of  .7®C/watt. 


•  It  can  operate  at  higher  temperatures  than  germanium 
(150°C.,  compared  to  85°C). 


•  Inverters  and  converters  •  Data  processing  circuits  • 
Servo  output  circuits  •  Series  regulated  power  supplies  • 
As  a  low  frequency  switch  •  In  class  A  amplifiers. 

Available  in  2  and  5  ampere  collector  ratings  in  production 
quantities  now.  For  complete  specifications  and  details, 
contact  your  local  Westinghouse  representative. 


you  CAN  BE  SURE 


...iFiTs\\^stin0house 

Corporation.  Semiconductor  Department  v_^oungwood.  Pa. 
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TIME  TO  TALK  TIME-SAVING 

Gardner-Denver  believes  there’s  no  sub¬ 
stitute  for  men — it  has  been  our  philos¬ 
ophy  of  growth  for  100  years.  Your 
Gardner-Denver  air  tool  specialist  has 
helped  many  uncover  ways  to  speed 
the  production  pace  .  .  .  lower  costs. 
He’s  a  good  man  to  know. 


How  liigli-speed  air  tools 
save  clock  assembly  time 

This  manufacturer  uses  air  power  to  put  clock  assemblies 
together  in  a  hurry.  The  main  spring  in  this  high-speed 
production:  Gardner-Denver  air  screw  drivers.  At  a  touch 
screws  spin  tightly  to  preset  torque  ...  a  cushion  clutch 
eliminates  runaway  bits  and  over-torquing.  In  seconds  the 
operator  is  ready  for  the  next  assembly. 

Leading  manufacturers  everywhere  keep  production  in  time 
with  air  tools— Gardner-Denver  drills,  screw  drivers,  nut 
setters,  ratchet  wrenches,  multiple  drilling  and  fastening  ma¬ 
chines.  They’re  fast,  safe,  easy  to  operate.  Write  today  for 
air  tool  bulletins. 


')  EQUIPMENT  TODAY  FOR  THE  CHALLENGE  OF  TOMORROW 

GARDNER  -  DENVER 

Gardn«r-D*nver  Company,  Quincy,  IMineit 

In  Canada;  Gardnor-Denvor  Company  I  Canada!,  Ltd.,  14  Curily  Avonuo,  Toronto  16,  Ontario 
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In  Arizona,  the  telephone  company  faced  a  problem.  How 
could  it  supply  more  telephone  service  between  Phoenix 
and  Flagstaff— through  135  miles  of  difficult  mountain 
territory? 

Radio  offered  the  economical  answer:  a  new  micro- 
wave  radio-relay  system  recently  created  at  Bell  Tele¬ 
phone  Laboratories.  Operating  at  11,000  megacycles,  it 
was  just  right  for  the  distance,  and  the  number  of  con¬ 
versations  that  had  to  be  carried. 

But  first  other  problems  had  to  be  solved:  how  to 
house  the  complex  electronic  equipment;  how  to  assemble 
and  test  it  at  hard-to-reach  relay  stations  way  up  in  the 
mountains;  and  how  to  do  it  economically. 

On-the-spot  telephone  company  engineers  had  some 
ideas.  They  worked  them  out  with  engineers  at  the 
.American  Telephone  and  Telegraph  Company  and  at 
Bell  Telephone  Laboratories.  The  result:  a  packaged  unit. 

The  electronic  equipment  was  assembled  in  trailer¬ 
like  containers  at  convenient  locations  and  thoroughly 
checked  out.  The  complete  units  were  then  trucked  up 
the  mountains  and  lifted  into  position. 

The  system,  now  operating,  keeps  a  watch  on  itself. 
When  equipment  falters,  a  relay  station  switches  in  stand¬ 
by  equipment,  then  calls  for  help  over  its  own  beam. 

The  new  Phoenix-Flagstaff  link  illustrates  again  how 
Bell  System  engineers  work  together  to  improve  tele¬ 
phone  service.  Back  of  their  efforts  is  the  constant  de¬ 
velopment  of  new  communications  systems  at  Bell 
Telephone  Laboratories. 


BELL  TELEPHONE  LABORATORIES  World  center  of  communications  research  and  development 
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EIMAC  CERAMIC-METAL 
REFLEX  KLYSTRONS  FOR 
SEVERE  ENVIRONMENT 
APPLICATIONS 


In  modern  airborne  and  missile  systems,  reflex 
klystrons  must  be  capable  of  maintaining  excep¬ 
tional  frequency  stability  under  conditions  of 
severe  shock,  vibration  and  acceleration.  Eimac’s 
new  ruggedized  X-  and  K-Band  reflex  klystrons 
achieve  this  stability  through  an  advanced  system 
of  stacked-ceramic  construction  and  integral 
brazed  ‘dual-cavity’  design. 

Ceramic  construction  permits  internal  elec¬ 
trodes  to  be  supported  on  rigid  concentric  cones 
and  allows  the  entire  vacuum  assembly  to  be 
furnace-brazed  into  a  single  rugged  structure. 
The  resonant  cavity  design  consists  of  a  fixed- 
tuned  (and  hence  rugged)  inner  cavity  closely 
coupled  through  a  ceramic  window  to  a  second¬ 
ary  tunable  cavity  outside  the  vacuum  envelope. 
The  external  cavity  is  tuned  by  means  of  a  capa¬ 
citive  slug  over  a  minimum  range  of  700  mega¬ 
cycles  per  tube. 

This  advanced  design  has  resulted  in  a  series 
of  four  exceptionally  stable  reflex  klystrons 
covering  the  8500  to  11.500  megacycle  range  at 
a  typical  output  power  level  of  75  milliwatts. 
At  vibration  levels  of  1 5  to  20G  the  peak-to-peak 
deviation  of  these  tubes  is  less  than  50  kilocycles 
for  any  vibrating  frequency  from  20  to  2000 
cycles  per  second,  with  the  force  applied  in  any 
plane  of  the  tube.  The  advantage  of  this  low  FM 
noise  level  in  local  oscillator  service  is  obvious. 
Ceramic  construction  and  the  superior  tube 
manufacturing  techniques  it  makes  possible  per¬ 
mit  tube  or  seal  temperatures  of  250°C  without 
impairment  of  operation. 

For  severe  environment  microwave  applica¬ 
tions  investigate  the  advantages  of  Eimac 
ceramic-metal  reflex  klystrons. 


BUSINESS  THIS  WEEK 


ELECTRONICS  NEWSLETTER 

SEISMIC  DETECTION  TESTS  by  the  AEC  and  the 
U.  S.  Coast  &  Geodetic  Survey  are  scheduled  to 
start  late  this  summer  in  a  Louisiana  salt  mine. 
About  10  non-nuclear  charges  ranging  up  to  five 
tons  will  be  detonated.  Testa  are  related  to  East- 
West  talks  at  Geneva  on  nuclear  test  detection 
capabilities.  Results  might  shed  light  on  question 
of  whether  explosions  underground  can  evade 
detection,  a  critical  point  in  discussions  of  a 
possible  nuclear  test  ban.  A  panel  has  suggested 
that  detection  capabilities  might  be  reduced  by 
seismic  decoupling  techniques  by  a  factor  of  10 
or  more.  Theoretically,  says  AEC,  signals  from 
explosions  fnight  be  reduced  by  a  much  greater 
factor.  Commission  hopes  the  salt  mine  tests 
will  help  in  evaluating  the  theory. 

Mandatory  airborne  weather  radar  is  proposed  by  Federal 
Aviation  Agency  tor  all  panaenger-carrying  air  trans¬ 
ports.  Proposed  rule  would  amend  Civil  .Ur  Regula¬ 
tions.  FA.\  feels  the  “excellent  safety  record  of  air 
carriers  using  weather  radar”  is  reason  enough  to 
change  the  rules,  will  hear  comments  until  Oct.  8. 

WHIRLWIND  I,  one  of  the  oldest  large-scale  com¬ 
puters,  has  been  rescued  from  the  scrap  heap  by 
Wolf  R&D  Corp.  of  Bo.ston,  which  is  leasing  it 
from  the  Navy  and  moving  the  9,000-tube  giant 
from  MIT.  Slower,  bulkier  than  today's  commer¬ 
cial  models.  Whirlwind  I  is  nevertheless  con¬ 
sidered  admirably  suited  to  R&D  work  because 
of  its  flexibility,  open  and  accessible  construc¬ 
tion,  extreme  accuracy.  The  machine,  built  by 
MIT  between  1944  and  1950  and  costing  $7  mil¬ 
lion  of  Navy  and  AF  funds,  was  the  heart  of  the 
Cape  Cod  system,  forerunner  of  Sage.  It  was  the 
test  lab  for  such  developments  as  the  magnetic 
core  memory,  variable  frequency  clock-pulse  gen¬ 
erators,  register  panels,  coders,  gate  panels,  pulse 
mixers,  video  amplifiers,  scope  synchronizers  and 
random  access  electrostatic  memory  tubes.  It 
will  cost  Wolf  $30,000  to  move  the  giant  a  short 
haul  in  Cambridge.  Job  will  take  one  month  but 
it  will  be  about  one  year  before  Whirlwind  I  is 
back  in  operation. 

Optical  material  developed  by  Eastman  Kodak  is  said  to 
transmit  more  than  90  percent  of  impinging  energy 
from  3  to  a  microns  and  tests  indicate  that  high  trans¬ 
parency  is  retained  at  800  C  and  beyond.  Firm  says 
reentry  heating  effects  are  overcome  by  the  material. 

BAN  ON  PORTABLE  RADIOS  operating  in  air¬ 
liners  is  announced  by  the  International  Air 
Transport  Association  as  a  safety  measure.  lATA 
says  that  under  certain  circumstances  portable 
radios,  and  other  electronic  devices  such  as  tape 
recorders,  emit  signals  that  are  picked  up  by 
navigation  receivers,  even  though  they  are  of 


low  power.  Hearing  aids  are  unaffected  by  the 
prohibition.  (May  15,  p  47) 

TV  LINK  BETWEEN  USSR  AND  WESTERN 
EUROPE  is  a  possibility  by  1962,  it  was  learned 
in  Moscow.  Coaxial  cable  is  now  being  laid  for 
the  Soviet-Polish  link  of  a  proposed  Socialist  net¬ 
work  that  will  include  Hungary  and  East  Ger¬ 
many.  Now  the  Soviets  say  this  network  may  tie 
in  with  the  Eurovision  system  “if  the  appropriate 
cultural  exchange  agreement  is  reached.” 

Magnetically  coded  checks,  which  are  paving  the  way  for 
bank  automation,  will  appear  in  large  numbers  by  next 
year.  That's  the  word  from  the  Office  Equipment  Man¬ 
ufacturers  Institute  whose  member  firms  will  show 
new  check-reading  machines  Sept.  23-2.i  at  The  Busi¬ 
ness  Equipment  Exposition  in  Washington. 

PRINTING  INDUSTRY  ELECTRONICS  will  be 
shown  at  the  Graphic  Arts  Exposition  in  New 
York’s  Coliseum  Sept.  6-12.  Crosfield  Electronics, 
Westbury,  N.  Y.,  is  showing  a  new  control  which 
makes  continuous  densitometer  readings  of  ink 
on  paper,  automatically  adjusting  the  ink  to 
maintain  color  at  predetermined  standards.  An 
automatic  film  developing  tank  makes  continuous 
densitometer  readings  of  emulsion  during  devel¬ 
opment,  transferring  the  film  or  plate  to  stop 
bath  when  the  desired  gamma  level  is  reached. 

Countermeasures  receiving  system  will  be  procured  by 
Rome  .Air  Materiel  Area  under  a  $S,82S^78  contract 
awarded  to  SyliHinia’s  Electronic  Systems  division  in 
Mountain  View,  Calif. 

DISTANCE  MEASURING  EQUIPMENT— TACAN 
(DMET)  is  now  being  installed  by  the  Air  Force 
on  Military  Air  Transport  Service  jets.  Together 
with  VOR  (very  high  frequency  omnirange),  the 
gear  comprises  the  airborne  equipment  of 
VORTAC,  the  common  air  navigation  system 
being  implemented  by  the  FAA.  The  ITT  Fed¬ 
eral  division  equipment  will  go  into  three  special 
mission  VC-137  jets  initially. 

TUNNEL  DIODE,  first  reported  last  year  by  Japan¬ 
ese  scientist  Leo  Esaki,  is  responding  to  concen¬ 
trated  research  at  General  Electric’s  re.search  lab. 
Limited  numbers  will  be  made  available  as  ex¬ 
perimental  samples  in  next  few  months.  GE  has 
already  had  tunnel  diodes  operating  at  2,000  me, 
expects  to  reach  10,000  me  in  near  future,  re¬ 
ports  switching  speeds  in  the  10"’-sec  region. 
New  device  is  smaller  than  transi.stor,  less  de¬ 
pendent  on  perfection  of  crystal  structure,  will 
work  in  more  extreme  ambients,  resists  nuclear 
radiation.  It  gets  its  name  from  fact  that  charge 
carriers  “tunnel”  through  space-charge  depletion 
region  at  speed  of  light. 
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2N1166/ 


2N1166 


2N1167 


2N1167 


2N1166y 


Motorola  2N1166  and  2N1167  PNP  germanium  transistors  offer  •  more 
usable  power  output  than  any  other  transistor  •  low  saturation  resist¬ 
ance  (0.012  ohms-typical)  for  lower  dissipation  •  high  current  gain 
•  welded  hermetic  seal  •  excellent  Beta  linearity. 

These  new  high-power  transistors  can  be  used  to  reduce  the  size  and 
weight  of  transmitters  without  sacrificing  power  output,  to  extend  the 
life  expectancy  of  DC-DC  converters  and  for  a  wide  number  of  other 
high  current  switching  and  audio  aoplications.  Both  units  are  avail¬ 
able  from  stock.  For  engineering  quantities  contact  your  authorized 
Motorola  Semiconductor  distributor. 


MOTOROLA’S  COMPLETE  RANGE  OF  INDUSTRIAL  POWER  TRANSISTORS 
gives  you  power  for  every  purpose.  Three  separately  designed  series, 
produced  under  individual  specifications,  enable  you  to  select  de¬ 
vices  best  suited  for  your  specific  application. 


2N62T 


2N37S 


'Supplied  in  TO-3  pachJce  with  solder  terminals. 

NOTE:  all  twelve  of  the  above  transistors  have  welded  hermetic 
seals  and  are  designed  to  meet  or  eiceed  mechanical  and  en* 
vironmental  requirements  of  MILT  t9S00A. 


FOR  COMPLETE  TECHNICAL  INFORMATION 

regarding  Motorola  power  transistors  contact  your  nearest 
Motorola  Semiconductor  regional  office. 


MOTOROLA 

SEMICONDUCTORS 


HOUTWOQD  21,  CALirORNIA 
1741  Ivar  Avenue 
Hollywood  2  0821 


CNICA60  44,  ILLINOIS 

4900  West  Flournoy  Street 
EStebrooh  9  5200 


mOCEFICLO,  NEW  lEASEV  I 
540  Bergen  Boulevard 
WHitney  5-7500 
from  New  York  Wl  8  6828 


Refional 

Offices: 


IN  rOSEICN  CeUNTXIES  WeiTE:  MOTOROU  INTERNATIONAl,  tX 
4S4S  w<st  Aulusta  Blvd. 
Chicaio,  lllinoli 


MOTOROLA,  INC.,  500S  E.  McDOWEll,  PHOENIX,  ARIZONA 
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Maximum  Ratings 

T/pieal  Electrical 
Characteristics 

Type 

Number 

BVr.Ko 

volts 

BV,ks 

volts 

Hkk  @ 

!<■  amps 

2N1167* 

100 

75 

25 

25 

2N1166 

100 

75 

25 

25 

2N116S* 

80 

60 

25 

25 

2N1164 

80 

60 

25 

25 

2N1163* 

50 

35 

25 

25 

2N1162 

50 

35 

*25 

25 

1  T,  =  90°C  1 
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Vital  equipment  in  this  Jupiter  missile  is  protected  24  hours  a  day,  month  after  month, 
by  a  specially  designed  Ellis  and  Watts  refrigerated-type  Dehumidifier.  In  the  various 
compartments  of  the  Jupiter  missile  this  E-W  Unit  constantly  maintains  p«!rfect 
environmental  conditions  during  long  periods  of  standby  and  storage.  Without  this 
specialized  Dehumidification  Unit,  moisture  and  condensation  could  cause  deteriora¬ 
tion  of  vital  equipment  and  one  of  our  most  important  weapons  would  never  even 
get  off  the  ground  ! 

Desigpning  and  building  specialized  dohumidification  units  for  electronic  or 
mechanical  gear  is  our  business  at  Ellis  and  Watts.  Units  of  any  capacity,  configur¬ 
ation,  control  requirements  or  functions  can  be  designed  and  built  to  any  applicable 
military  or  commercial  specifications.  And,  Ellis  and  Watts  units  will  function 
perfectly  in  any  climate  conditions  on  earth. 

For  additional  information  on  specialized  dehumidification  units  for  electronic 
or  mechanical  gear,  write  for  bulletin  135-E. 


E-W  refrigerator-type 
Dehumidifier,  developed 
especially  to  protect 
vital  equipment  in 
the  Jupiter  missile. 


without  /i-IV  ilolniinklifiovii,  tho 
Jupiter  wouUi  €irown  in  itu  own 
Hweat! 


ELLIS  AMD 
WATTS  ^ 
PRODUCTS,  INC. 


P,  O.  Box  SS-EE,  Cincinnati  36,  Ohio, 


Jupiltr  minilt  dntloptd  by  iMtArm, 
BallMie  MiuiU  Agency  for  operalionai  ute  by 
V.  S.  Ait  Fore*.  Photo  courtety  U.  S.  Army. 
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for 

ACCURACY 

and 

STABILITY 


WEINSCHEL 


PRECISION  COAXIAL 

s _ 

T _ 

E _ 

P _ 

ATTENUATORS 


.02  db 
.05  db 


DC  to  1  KMC 


ACCURACY  (at  DC) 

^  to  5  db: 

6  to  10  db: 


20  to  50  db:  .10  db 


RF  CALIBRATION  ACCURACY 

1  to  30  db:  .1  db 
40  to  50  db:  .2  db 


We  supply  iiiilis iciiiiil 
ralilir:ilion!t  at  400 
ond  1000  MC  and,  upon 

request,  at  other  frequencies. 

ATTENUATION  RANGE 
MODKI.  00  y  . 

2  drums,  0-(s0  db  in  1  db  steps 

MttDKI.  (I  I 

3  drums,  0-(»  I  db  in  ,1  db  steps 

DHtitKI.  tsIO 

3  drums,  (I- 1  HI  db  in  1  db  steps 

ltnpedance-50  ohms 
Connectors-Female  Type  N 
latiiK  Ifrin  ri-|><-alaliility  and 
a^nlirtMl  <|iialil>  are  a  result  of  our 
fX|M‘rii'iir«-  in  making  coaxial  attenuators 


with  our  own  stable  film  resistors 
hinrf  19t7,  Our  facilities  for  ullcnuulor 
ralilii'alion  ore  the  tit-ciiralf 

faoililicii  available  commercially.  IP 


Weinschffl  Fixed  Cooxial  Attenuators 
cover  the  I’rtMiiic^ncy  ranfce  of  IX'  to 

^  12  KMC. 


Write  for  complete  catalog, 
specifying  frequency  range 
of  interest 


W'einschel  Eugiu  eeri ng 

KENSINGTON.  MARYLAND 


WASHINGTON  OUTLOOK 


Washington — The  Navy,  which  will  buy  at  least  $600  million  worth  of 
electronic  equipment  this  year,  is  under  heavy  pressure  from  the  House 
Armed  Services  Investigations  Subcommittee  and  the  General  Accounting 
Office  to  tighten  up  its  procurement  practices. 

It  is  a  foregone  conclusion  that  the  Navy  will  buckle  in  and  clamp  new 
controls  on  contracting — just  as  the  Air  Force  has  been  doing  in  recent 
weeks  as  a  result  of  similar  pressures. 

This  is  what  can  be  expected:  tighter  evaluation  and  verification  of 
contractor  cost  estimates;  greater  reluctance  to  get  into  fixed-price  and 
incentive-price  contracts  without  adequate  cost  and  production  experi¬ 
ence  or  some  vestige  of  competition  between  contractors;  more  scrutiny 
over  prime  contractor  profits  on  work  subcontracted  out  to  other  plants; 
a  closer  look  at  the  rental  of  government-owned  production  facilities. 

GAO  has  pinpointed  “deficiencies”  along  these  lines  in  a  scathing 
report  to  Congress  on  Navy  procurement  contracting.  It  .said  special 
audits  of  12  major  contracts  show  the  Navy  was  “overcharged”  a  total 
of  $12.2  million  over  the  past  two  years. 

GAO  makes  some  wide-ranging  and  specific  recommendations: 

(1)  That  in  negotiating  spare  parts  procurement  the  Navy  review  all 
the  contractor’s  orders  to  assure  “economies  possible  from  large-volume 
production.” 

(2)  That  repricing  rights  be  inserted  in  contracts  where  “recent  experi¬ 
enced  costs  are  not  available  or  where  adequate  data  are  not  furnished  to 
support  estimated  increases  in  cosits.” 

(3)  That  the  Pentagon  tote  up  total  requirements  in  advance  for  items 
produced  by  a  sole  source  and  coordinate  buying  as  a  means  of  keeping 
prices  in  line. 

(4)  That  contracting  officers  verify  cost  estimates  by  “independent 
review  of  the  records  from  which  the  contractors  derive  the  information.” 

(5)  That  in  more  cases  the  Navy  buy  components  not  from  prime  con¬ 
tractors  but  directly  from  producers  who  now  act  as  the  prime’s  suppliers. 

•  Under  prodding  from  the  House  Appropriations  Committee,  the  Army 
has  toted  up  latest  figures  on  the  Nike-Hercules  missile  project  to 
show  how  the  Army  is  “reducing  concentration”  of  business  with 
the  principal  prime  contractor. 

The  Army  figures  show  this;  Western  Electric’s  share  of  the  work 
(including  work  done  by  Bell  Labs)  amounted  to  some  37  percent  of 
the  total  cost  of  the  project — which  ran  to  $5.50  million  last  year. 
Western  Electric  earns  10  percent  gross  profit  on  production  in  its 
own  plants,  and  its  profit  on  priiduction  by  Douglas-  Aircraft  (the 
major  subcontractor)  ranges  from  3  to  6  percent,  depending  on 
whether  the  items  require  further  processing  by  Western  Electric. 

Western’s  profit  on  the  project’s  other  subcontract  work  by  some 
5,000  different  companies  varies  between  3  and  10  percent.  The  rate 
in  each  case  depends  on  the  subcontract’s  size,  the  extent  of  West¬ 
ern’s  engineering  assistance,  and  whether  the  item  is  a  component 
or  subassembly  furnished  direct  to  Western  or  direct  to  the  Army. 
Twenty-three  percent  of  the  project  is  awarded  on  Army  prime 
contracts  to  companies  other  than  Western  Electric  and  its  subs. 

•  The  Pentagon’s  Advanced  Research  Projects  Agency  is  rushing  work 
on  Project  Courier,  the  500-lb  communications  satellite.  Latest  con¬ 
tracts  on  the  project  have  been  aw’arded  to  ITT  for  ground-based 
communications  stations;  Philco  for  the  .satellite’s  communications 
system;  Radiation,  Inc.,  for  ground-based  antennas. 

First  attempt  to  launch  the  satellite,  which  is  designed  to  tran.smit 
and  receive  up  to  200  100-words-per-minute  messages  between  two 
or  more  ground  stations,  will  be  made  within  a  year. 
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CLEVITE 

SILICON 

JUNCTION 


A  DIVISION  or 


Silicon 


ACTUAL  Mil 


250  MW  Package  . . . 

Fast  Switching  and  General  Purpose  Types 
Featuring . . . 

•  MECHANICAL  RELIABILITY -  Ruggtd,  h«rm«tically  taalad, 

tubminiatur*  packagss.  Dcsignnd  to  m«*t  both  military  and 
commercial  requirements. 

•  ELECTRICAL  SUPERIORITY  -  Excellent  high  temperature 

operation  .  .  .  thermally  stable  .  .  .  high  forward  conductance 
.  .  .  efficient  rectification. 

PRODUCT  UNIFORMITY  Tight  manufacturing  controls. 

For  details,  write  for  Bulletin  B217A-1  B217A-2 


TECHNICAL  DATA 


CLEVITE 


Max.  DC 

Forward  Current 

Max.  Inverse  Current  | 

i  lypt  inver.  upcr. 
Voitagt 

@  Specified 
VolUce 

@  25'C 

@  ISO’C 

Test 

Volts 

IN457 

60  V 

20ma@  l.OV 

0.025  pa 

5.0  pa 

60V 

1N458 

125  V 

7  ma  @  1.0  V 

C.025  pa 

5.0  pa 

125  V 

1N459 

175  V 

3n)a@1.0V 

0.025  pa 

5.0  pa 

175  V 

1N662 

90V 

10  ma  @  1.0  V 

20  pa 

100  pa  (@  100*  C) 

50V 

1N663 

90V 

100  ma@1.0V 

5.0  pa ' 

50  pa  (@  100*  C) 

75  V 

1N778 

100  V 

10ma@  l.OV 

0.5  pa 

30pa(@  125*  C) 

100  V 

1N779 

175  V 

10 ma®  l.OV 

0.5  pa 

30pa(@  125*0 

175  V 

TRANSISTOR  PRODUCTS^ 

241  CRESCENT  ST..  WALTHAM  54,  MASS. 

TWInbrook  4-9330  /ic- .  ; 


OTHER  CLEVITE  DIVISIONS: 

Clovoland  Craphito  Broni*  •  Brush  Instruments 
Clevite  Electronic  Components  *  Clevite  Harris  Products 
Clevite  Ltd.  *  Clevite  Ordnance  *  Texas  Division 
Clevite  Research  Center  •  Intermetall  G.m.b.H. 


Junction  Diodes  Germenium  Diodes  Power  Trenslstors  Solder  Luf  Power  Transistors 


WITH 


General  Plate 

COPPER-CORED  ALIRON 


Redesigned  with  improved  heat  dissipating  anode  material,  General 
Electric  Company’s  6L6-GC  audio  power  output  tubes  now  offer  impor¬ 
tant  new  advantages  —  maximum  anode  dissipation  —  or,  rating  increased 
40  percent  —  cost  one-third  lower  than  comparable  tubes  —  low  distortion. 
And  to  obtain  tbis  improved  value  for  their  customers.  General  Electric 
Company  used  General  Plate  .5-layer  copp<*r-cored  Aliron  strip  made  avail¬ 
able  by  Metals  &  Controls  Division  at  the  request  of  the  Receiving  Tube 
D^artment  of  the  General  Electric  Company. 

The  copper,  when  combined  with  high  emissivity  aluminum-steel  sur¬ 
faces,  results  in  a  clad  metal  stock  with  improved  heat  conductivity  ,  .  . 
allows  greater  heat  dis.sipation  without  danger  of  hot  .spots  developing  in 
tube  anodes.  The  five  layers  are  inseparably  bonded  together  without 
intermediate  brazing  materials.  Individual  layer 
thicknesses  are  accurately  controlled  so  that  phys¬ 
ical  properties  remain  uniform. 

Metals  &  Controls  is  constantly  developing  new  r~~  /v 

clad  metals  which  save  weight,  increa.se  strength,  I  ▼  I  I  A\ 
con.serve  materials,  improve  performance  and 

offer  other  advantages  not  found  in  single  metals  ’^07  fori 

or  alloys.  Write  for  catalog  GP-1  and  get  A  DIVISION  O 

acquainted  with  General  Plate  Clad  Metals. 
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OTHER  GENERAL  PLATE 
CLAD  METALS  USEDIN  TUBES 

Copper-bose  Aliron  ~  Aluminum 
on  low-carbon  steel  on  copper 
Aliron**  —  Aluminum  clad  to 
both  sides  of  low-carbon  steel 
Nifer^  —  Nickel  clad  to  both 
sides  of  low-carbon  steel 
Alnifer-^  —  Aluminum  on 
low-carbon  steel  on  nickel 


Metals  &  Controls 

1307  FOREST  STREET  ATTLEBORO.  MASS  USA 
A  DIVISION  OF  TEXAS  INSTRUMENTS  INCORPORATED 


GCNERAL  PLATE  PRODUCTS:  Clad  M«tals  •  Electrical  Contacts  •  Truflex®  Thermostat  Metal  •  Platinum  Metals  •  Reactor  Metals  •  Radio  Tubs  &  Transistor  Metals 
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General  Electric  Improves 
Heat  Dissipation,  ups 
Power'  in  New 
6L6-GC  Tube  . 


RCA  presents: 

*  t 

NUVISTOR 

the  new 


electron  tubes 


OUT  OF 
THE 
PAST 


Man’s  knowledge  and  skills  increase  with  every  moment.  Theory  becomes  reality. 
Principle  becomes  practice.  These  are  the  dynamics  of  this  era.  And,  in  this 
quest  for  new  knowledge,  for  a  finer  way  of  life.  Electronics  has  become  one  of  man’s 
most  important  tools.  RCA  has  contributed  steadily  to  the  advancement  of 
Electronics ...  has  constantly  endeavored  to  remove  the  limitations  imposed  by 
accepted  materials,  processes,  and  techniques. 


RCA  now  presents  an  entirely  new  concept  in  electron  tubes ...  a  concept 

that  promises  to  be  one  of  the  most  exciting  advancements  in  electron-tube  design. 

NUVISTOR 

...  the  new  look  in  electron  tubes  that  drastically  reduces 
size,  weight,  mass,  and  power  drain! 

. .  .the  new  design  in  electron  tubes  that  promises  dramatic 
improvements  in  quality,  performance,  and  reliability! 


A 

BRIGHT  PROMISE 
FOR 

THE  YEARS 
AHEAD 


NUVISTOR.  .  a  new  era 

in  electron  tubes! 


The  NUVISTOR  concept 
promises  tube  structures 
that  are  truly  rugged. 

Each  tube  electrode  is  brazed  to  its  supporting  member,  an 
open-ended  conical  structure.  The  platform  for  the  structure 
is  a  strong  ceramic  base-wafer.  Electrodes  are  extraordinarily 
small,  lightweight  cylinders.  Neither  mica  nor  glass  is  used. 
Spot  welding  is  eliminated.  This  combination  of  strong 
structural  assembly,  brazed  joints,  all  ceramic-metal  con¬ 
struction,  small  size,  extra  low  mass,  and  high-temperature 
prcKessing  has  resulted  in  a  tube  design  in  a  small  envelope 
that  holds  promise  of  fine  performance  under  thermal  or 
mechanical  shock  and  continuous  vibration.  Eor  example, 
NUVISTOR  triodes  have  been  subjected  to  more  than  1000 
blows  each  of  8.S0  g’s  for  0.75  millisecond.  After  such  tests, 
no  shorts  were  indicated... either  permanent  or  temporary. 

NUVISTOR  is  given  its  start 
in  a  brazing  furnace. 

Ceramics  and  strong  metals  such  as  steel,  molybdenum,  and 


tungsten— processed  at  high  temperatures  in  brazing  and 
vacuum  exhaust  furnaces— form  the  basic  structure  of  the 
tube.  Such  high-temperature  processing  eliminates  many  of 
the  gases  and  impurities  that  cannot  be  eliminated  when 
tubes  of  conventional  design  are  priKessed  at  temperatures 
limited  by  glass  and  mica.  This  new  processing  technique  sig¬ 
nificantly  reduces  me  residual  gases  that  might  contaminate 
the  tube  as  the  elements  heat  and  age.  And,  because  the  tubes 
have  been  outgassed  at  high  temperatures,  they  offer  promise 
of  operating  at  ambient  temperatures  considerably  higher 
than  conventional  tubes  can  withstand.  NUVISTOR  tubes 
have  been  subjected  to  temperatures  of  66()“E. ..and  c»)n- 
tinued  to  function.  At  normal  operating  temperatures,  there¬ 
fore.  reliable  operation  over  long  periods  of  time  can  be 
anticipated. 

NUVISTOR  can  withstand 
the  test  of  freezing  cold. 

In  several  tests,  NUVISTOR  tubes  continued  to  function 
when  immersed  in  liquid  nitrogen  at  a  temperature  of 
-.IZO^E. 


what  NUVISTOR  will  mean  to  defense  electronics 

NUVISTOR  seems  destined  to  have  significant  impact  upon  equipment  designed  for 
military  applications.  NUVISTOR  promises  an  extremely  high  level  of  performance  and 
reliability  never  before  anticipated  from  electron  tubes  produced  in  large  quantities.  Under 
unusual  conditions  of  environment,  the  reliability  of  NUVISTOR  promises  to  make 
radical  improvements  in  “mean-time-to-failure  hours".  NUVISTOR  tubes  offer 
miniaturization  capabilities  that  can  significantly  increase  payload  capacities  of  military 
vehicles.  The  electrical  characteristics  of  NUVISTOR  tubes  make  them  suitable  for 
many  different  services... hold  out  the  prospect  of  designing  a  large  number  of  circuits 
“around"  just  a  few  tube  types.  These  NUVISTOR  features  can  reduce  requirements  for 
replacement  equipment  and  service  personnel,  can  increase  mobility  of  the  equipped  "arm". 

what  NUVISTOR  will  mean  to  industrial 
electronics  and  entertainment  products 

The  high-performance  capability  of  NUVISTOR  ai:d  its  inherent  ability  to  function 
under  difficult  environmental  conditions  seem  certain  to  stimulate  new  equipment  designs 
for  industry.  Automation,  electronic  computers  and  business  machines,  closed-circuit 
television— in  fact,  the  entire  range  of  industrial  electronics  applications  will  be 
given  a  new  platform  from  which  to  climb  higher.  In  electronic  equipment  for  home 
entertainment,  more  compact,  more  reliable,  more  attractive  products  are  in  store. 

New  levels  of  performance  can  be  expected  in  lightweight  AM  and  EM  radios, 
phonographs,  hi-fi,  and  TV  sets. 


NUVISTOR  small-signal  TRIODE 


Ready  now. ..on  a  limited  sampling  basis. . .for  new 
equipment  designs.  First  Nuvistor  type  to  be  sampled. 


Oscillator  performance... 

The  Nuvistor  is  a  remarkably  stable  and  efficient  tube  for  local  oscil¬ 
lator  service.  Oscillations  are  obtainable  at  more  than  1000  mega¬ 
cycles  with  the  Nuvistor  triode  in  conventional  molded-type  stickets. 
Oscillator  efficiency  is  essentially  independent  of  frequency  up  to 
about  450  megacycles,  and  typical  circuits  start  oscillating  with  7 
volts  or  less  at  the  plate  of  the  tube.  The  low  power  input  needed  for 
the  oscillator,  as  well  as  amplifier  and  mixer  circuits,  helps  reduce 
temperature  rise  and  consequent  frequency  drift  of  tuned  circuits. 
The  tube  itself  is  particularly  stable.  Note  the  accompanying  graph 
which  shows  the  warm-up  drift  of  a  200-megacycle  oscillator  com¬ 
pared  to  type  6EA8,  a  notably  good  VHP  tuner  tube  by  present  stand¬ 
ards.  Each  type  produces  the  same  output  voltage  in  a  conventional 
circuit  from  which  other  causes  of  drift  were  removed— yet  Nuvistor 
triode  has  less  than  ‘A  the  warm-up  frequency  drift  of  6EA8. 


High-frequency 
amplifier  performance... 

The  NUVISTOR  triode  has  shown  its  mettle  as  a  radio-frequency 
amplifier  in  experimental  TV-tuner  tests.  Compared  to  miniature 
types  6BQ7-A  and  6BN4-A  in  cascode  and  neutralized-triode  VHP 
amplifiers,  Nuvistor  has  provided  improved  gain  and  at  least  1  db 
less  noise  measured  at  television  channel  13.  In  addition,  Nuvistor 
has  indicated  greatly  reduced  B  +  power  drain— about  '/i  the  voltage 
and  '/i  the  current  used  for  the  miniature  types.  Experimental 
cascode-type  tuners  using  Nuvistors  have  demonstrated  substantially 
higher  performance  than  commercial  tuners,  even  those  using  the 
latest  commercial  types  of  receiving  tubes... and  they  required  less 
heater  power  and  only  about  one  watt  of  B-f  power  input,  as  com¬ 
pared  to  about  7  watts  for  commercial  cascode-type  tuners. 


ELECTRICAL: 

Heater,  for  Unipotential  Cathode: 
Voltage  (AC  or  DC) 

Current 


M  TYPICAL  PLATE 
CHARACTERISTICS 


CHARACTERISTICS,  CLASS  A,  AMPLIFIER: 

Plate  Voltage 
Grid  Resistor 
Grid  Voltage 
Amplification  Factor 
Plate  Resistance  (approx.) 

Transconductance 
Plate  Current 

Grid  Voltage  (approx.)  for  plate  current  of  10  aa 


OSCILLATOR  FREQUENCY 
STABILITY  CURVE 


2600  ohms 
12500  amhos 
12.5  ma 
-6.5  volts 


MAXIMUM  RATINGS,  DESIGN-MAXIMUM  VALUES: 

PLATE  VOLTAGE 
GRID  VOLTAGE 

PEAK  POSITIVE  GRID  VOLTAGE 

PLATE  DISSIPATION 

PEAK  HEATER -CATHODE  VOLTAGE: 

Heater  negative  with  respect  to  cathode 
Heater  positive  with  respect  to  cathode 


110  max.  volts 
-55  max.  volts 
2  max.  volts 
1.2  max.  watts 


NUVISTOR 

small- signal  TETRODE 

Ready  soon  for  limited  sampling... 
an  amplifier  tube  for  new  equipment 
designs  in  entertainment,  industrial, 
and  military  applications. 


NUVISTOR 

BEAM  POWER  TUBE 

Now  being  developed... plate  dissi¬ 
pation  objective  in  the  order  of  30 
watts;  intended  for  beam-power  ap¬ 
plications  in  the  entertainment,  in¬ 
dustrial  and  military  fields. 


the  designer  of  electronic  equipment 

pate  importantly  as  NUVISTOR  ELECTRON  TUBES  open  a 
new  world  of  unlimited  possibilities  in  equipment  design. 

For  more  details  on  NUVISTORS  and  for  information  on  how 
you  may  obtain  developmental  samples  of  NUVISTOR  small- 
signal  TRIODE,  call  your  RCA  Field  Representative  at  the  Field 
Office  nearest  you. 


what  NUVISTOR  will  mean  to  you.. 

Remember  way  back  when  all  tubes  were  “radio  tubes”,  and  they 
earned  the  name  “bottle”.  They  were  big,  fragile,  and  relatively 
inefficient.  Miniaturization  was  a  vague  dream.  Rugged  tubes 
were  nonexistent.  Portability  really  meant  transportability.  De¬ 
sign  possibilities  were  limited.  But,  new  developments  in  tube  de¬ 
signs  brought  smaller  envelopes,  sturdier  structures,  the  octal 
socket,  the  7-pin  and  9-pin  miniatures. ..new  techniques  and  new 
processes ...  electrical  uniformity,  reliability  and  efficiency!  So, 
NUVLSTOR  takes  its  place  in  the  progressive  advancement  of 
the  electronics  industry  with  new  criteria  for  electron-tube  effi¬ 
ciency  and  reliability.  And  you,  the  design  engineer,  will  partici- 


ENTERTAINMENT  SALES 

Newark  2,  N.  J.,  744  Broad  Street,  HUmboldt  5*3900 
Detroit  2,  Mich.,  714  New  Center  Bldg.,  TRinity  5*5600 
Chicago  54,  III.,  Suite  1 1 54,  Merchandise  Mart  Plaza, 
WHitehall  4*2900 

Loi  Angeles  22,  Calif.,  6355  E.  Washington  Bivd., 

RAymond  3*8361 

INDUSTRIAL  SALES 

Newark  2,  N.  J.,  744  Brood  Street,  HUmboldt  5*3900 
Detroit  2,  Mich.,  714  New  Center  Bldg.,  TRinity  5*5600 
Chicago  54  III.,  Suite  1154,  Merchandise  Mart  Plaza, 
WHitehall  4*2900 

Los  Angeles  22,  Calif.,  6355  E.  Washington  Blvd., 

RAymond  3*8361 

GOVERNMENT  SALES 

Newark  2,  N.  J.,  744  Brood  Street,  HUmboldt  5*3900 
Doyton  2,  Ohio,  224  N.  Wilkinson  St,,  BAIdwin  6-2366 
>  Washington  6,  D.  C.,  1625  “K  "  $t.,  N.W.,  District  7*1260 


RADIO  CORPORATION  OF  AMERICA 


Harrison,  M.  J. 


Elmetron  Tuba  Division 


TIME  DELAY 
TIMER 


Provides  time  delay  in  ranges 
up  to  9.5  minutes.  Ideal  for 
such  applications  as  the 
protection  of  power  tubes 
and/or  operating  preset 
operating  cycles.  Available  in 
120  or  240  volt,  50  or  60 
cycle  current. 


It  takes  Tough  Testing  to 
build  Timing  Performance 


When  you  buy  a 


.  .  Haydon  Timing  Motor  or  Timing 

I  Device,  you  buy  high  quality  and  superior  performance, 
f  because  every  production  model  and  every  new  design 
has  proved  it^lf  by  passing  the  toughest,  most  exhaus¬ 
tive  series  of  tests  that  our  engineers  can  devise. 

Quality  control  at  Haydon  starts  with  a  careful  inspec¬ 
tion  of  all  in-coming  materials.  It  continues  throughout 
production  —  with  all  parts  and  assemblies  gaged,  in¬ 
spected  or  physically  tested  after  every  operation  that 
can  affect  the  performance  of  the  finished  motor  or 
device.  Final  step  is  an  inspection  of  completed  motors 
and  timing  devices.  All  units  are  performance  tested 
for  many  hours  under  varying  conditions  and  are  check¬ 
ed  for  quiet  operation.  Percentage  samples  of  each  lot 
are  checked  for  torque  rating,  timing  accuracy,  and  ac¬ 
curacy  and  alignment  of  gears  and  shafts.  In  addition,  i 
all  new  designs  and  periodic  samplings  from  production  i 

are  subjected  to  special  “life  endurance”  tests  in  which  f 


These  split  phase  motors 
provide  the  military  an 
accurate  approach  to  timing 
control  for  military 
applications.  Rotor  speed  is 
3,000  RPM  at  400  cycles,  115 
volt  normal.  Two  models  are 
available  —  Heavy  Duty  with 
18  gram  millimeters  torque  at 
the  rotor,  and  the  Miniature 
with  5  gram  millimeters  at 
the  rotor.  These  motors  may 
be  applied  to  Haydon  gear 
trains  if  desired. 


life  endurance' 
hundreds  of  units  are  run  continuously  under  various 
load  conditions.  In  some  instances,  units  have  now  been 
running  ceaselessly  for  more  than  10  years  .  .  .  proving 
their  ability  to  perform  millions  of  cycles  without  failure! 

When  you  submit  your  timing  problems  to  Haydon,  you 
can  be  certain  that  our  teams  of  engineers  and  other 
Timing  Specialists  have  the  experience,  knowledge  and 
facilities  to  supply  devices  designed,  produced  and 
tested  to  meet  your  needs  exactly  and  perform  accord¬ 
ing  to  your  specifications. 

For  further  information,  write  now,  outlining  your 
timing  requirements. 


These  units  repeat  a  set  cycle 
or  sequence  of  operations  as 
long  as  the  motor  is  energized. 
Available  in  a  wide  choice  of 
speeds,  a  broad  range  of 
timing  intervals,  and  with  a 
wide  range  of  enclosed  single 
pole,  double  throw  switches 
for  120  and  240  volt  operation, 
for  50  and  60  cycles. 
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DIVISION  OF 

GENERAL  TIME  CORPORATION 


2431  EAST  ELM  STREET 
TORRIMOTOM,  CONNECTICUT 


AT  TORR/NGTON 


Headquarters  for  Timing 
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E'L€0’S  NEW  SERIES 


S—  You  at 
WESCON 
BOOTHS 
520-522 


Nowi  The  latest  application  of  the 
industry's  most  reliable  contact  —  the 
Varicon  —  in  a  connector  which  provides 
the  highest  contact  densityl  Series  8007 
provides  you  with  screw  actuating  de¬ 
vice  offering  positive  lock  against  vibra¬ 
tion  plus  easiest  engagement  and  disen¬ 
gagement.  75,  100  or  130  contacts.  Series 
8008,  without  screw  actuating  device, 
available  with  80,  95,  110,  125,  140 
contacts.  Both  series  offered  with  or  with¬ 
out  covers.  The  instant  removal  of  con¬ 
tacts;  various  contact  terminations;  inter¬ 
mixing  of  various  contact  types  within  a 
connector;  all  molded  body;  and  36  dif¬ 
ferent  polarizing  position  possibilities  are 
but  a  few  more  of  its  many  features. 
Want  more  information?  Or  data  relat¬ 
ing  to  our  Tube-Sockets  /  Shields  and 
Varicon  Connectors  .  .  .  the  industry's 
most  reliable  lines  for  transistorization 
and  printed  circuitry!  Drop  us  a  line  on 
your  company  letterhead;  we'll  rush  Bul¬ 
letins  and  Catalogs  by  return  mail. 


IF  IT’S  NEW...  IF  IT’S  NEWS...  IT’S  FROM 


yPPORAT ION 


i  4- .  I « tu 


'M"  St.  below  Erie  Ave.,  Philo.  24,  Po.,  CU  9-5500 


Elco-Pacific:  2200  Centinela  Ave.,  West  Los  Angeles  64,  Cal.,  OR  8-0671 
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FINANCIAL  ROUNDUP 


Dividends  Make  News 

Dividend  announcements  by  elec-  15,  payable  to  holders  of  record  as 


tronics  firms  are  setting  a  brisk 
pace  as  the  year  passes  midpoint. 
Some  firms  currently  paying  divi¬ 
dends  are: 

•  Raytheon,  Waltham,  Mass., 
has  voted  a  quarterly  cash  divi¬ 
dend  of  684  cents  per  share  on  its 
5i-percent  preferred  stock.  The 
dividend,  applicable  to  shares  is¬ 
sued  prior  to  June  1  of  this  year 
or  which  are  issuable  under  the 
merger  agreement  between  Ray¬ 
theon  and  Machlett  Laboratories, 
is  payable  on  Sept.  1  to  holders 
of  record  at  the  close  of  business 
on  August  14. 

•  Technology  Instrument  Corp., 
Acton,  Mass.,  declared  a  2-percent 
stock  dividend  today,  July  31,  pay¬ 
able  to  stockholders  of  record 
June  30.  The  firm  says  this  divi¬ 
dend  reflects  earnings  of  about  40 
cents  per  share  based  on  un¬ 
audited  earnings  for  the  last  half 
of  its  fiscal  year.  The  firm  makes 
acoustic  noise  generation  systems, 
measurement  and  control  instru¬ 
ments  and  displacement  trans¬ 
ducers. 

•  Controls  Company  of  .Amer¬ 
ica,  Schiller  Park,  Ill.,  announces 
that  a  quarterly  dividend  of  20 
cents  per  share  of  common  .stock 
was  voted  early  this  month.  Also 
under  consideration  is  a  stock  dis¬ 
tribution  equivalent  to  50  percent 
of  the  shares  of  common  stock 
outstanding  at  the  close  of  busi¬ 
ness  on  July  24.  If  approved,  this 
issue  will  be  payable  on  August  10. 

•  North  American  Aviation,  Inc., 
Los  Angeles,  has  issued  dividends 
totaling  $1.20  per  share  in  the 
fiscal  year  started  last  October. 
The  most  recent  portion  of  this 
amount  was  issued  this  month  at 
the  rate  of  40  cents  per  share  on 
capital  stock  outstanding  during 
the  company’s  third  fiscal  quarter. 

•  Avnet  Electronics  Corp.,  West- 
bury,  N.  Y.,  plans  to  issue  a  seven- 
percent  stock  dividend  on  August 


of  July  20.  The  firm,  which  makes 
electronic  components  for  aviation 
and  missile  users,  became  publicly 
owned  during  the  early  part  of 
this  month  with  an  offering  of 
175,000  shares  at  $5.75  a  share.  It 
has,  in  addition  to  its  Westbury 
facility,  a  plant  in  Los  Angeles 
and  sales  offices  in  New  York,  Wal¬ 
tham,  Mass.,  and  San  Francisco. 

•  Cenco  Instruments,  Chicago, 
will  send  holders  of  common  stock 
a  dividend  of  ten  cents  per  share 
on  August  17.  This  most  recent 
dividend  declaration  brings  Cen- 
co’s  total  dividends  for  this  year 
to  thirty  cents  a  share. 

•  Hazeltine  Corp.’s  recent  acqui¬ 
sition  of  Wheeler  Labs  is  part  of 
its  engineering  and  research  ex¬ 
pansion  program.  Both  firms  are 
on  Long  Island,  N.  Y.  Hazeltine. 
long  a  manufacturer  of  govern¬ 
ment  and  civilian  electronic  equip¬ 
ment,  has  exchanged  a  block  of  its 
unissued  common  stock  for  all  of 
Wheeler’s  outstanding  shares. 
Wheeler  will  stay  in  missile  and 
satellite  work. 


25  MOST  ACTIVE  STOCKS 

WEEK  ENDING  JULY  17 
SHARES 


(IN  lOO’s) 

HIGH 

LOW 

pLOSE 

Sperry  RaiV 

1,301 

2614 

244, 

24?, 

Gel  Dyianics 

948 

544, 

504, 

514, 

Victareei  listr 

882 

18L2 

14>, 

17?, 

A«ca  Carp 

697 

15S, 

144, 

144, 

RCA 

552 

69V2 

674, 

68?, 

litl  Tel  t  Tel 

516 

38>, 

3644 

374a 

Gei  Electric 

502 

83>,4 

804, 

811, 

Ueie  CiRtral 

454 

19H 

1744 

18?, 

BeckiaaR 

435 

674, 

58 

674a 

Lear 

388 

164, 

144, 

144, 

WestiRikeuse 

381 

97Vj 

9OV2 

914, 

Reeves  S’Rcralt 

376 

IP/, 

104, 

IOI4 

Texas  iRstr 

370 

1591.4 

1391.2 

15242 

Zeiitb  RaPie 

355 

128 

II6V4 

I2IV2 

Gea  Tel  t  Elec 

354 

73V4 

7IV4 

7142 

Cera  Electrap 

354 

42V4 

37 

4144 

Barrtttiks 

347 

37H 

364, 

36?, 

Pkiica 

338 

30?, 

2842 

28I4 

Raytkeaa 

337 

56?, 

5344 

55 

Dyaaaiics  Carp 

323 

IOI4 

942 

94, 

Belack 

290 

2OI4 

184, 

20 

StaaParP  Ceil 

282 

19V4 

1744 

1744 

Gea  Traasistar 

262 

90?, 

76 

90?i 

Littaa 

257 

I2714 

1174, 

12344 

Sipfler  Carp 

226 

34H 

32 

33 

The  above  figutet  represent  sales  of  elearonics 
stocks  on  the  New  York  and  American  Stock 
Eachanges.  Listings  are  prepared  exclusively  for 
ELicraoNics  by  ua  Haupt  &  Co. 


if  you  haven't  read 
this  revealing  expose! 

It  tells  how  buyers  of  electronic  test 
instruments  squander  untold  time  and 
money  purchasing  the  "traditional”  way 

!  If  you  have  anything  to  do  with  locat- 
i  ing,  comparing,  evaluating,  selecting. 

:  sjjecifying,  or  buying  any  one  of  the 
several  thousand  electronic  test  instru¬ 
ments  on  the  market  today  — you  may 
be  in  trouble  without  realizing  it.  You 
may  be  .squandering  hundreds  of  pre¬ 
cious  hours  and  dollars  needlessly. 

Send  for  this  timely  new  booklet 
^  published  by  'reCHNiCAL  INFORMATION 
SERVICE  (ns).  It’s  worth  a  fortune.  Yet 
it’s  free!  Find  out  the  detailed  story 
about  this  entirely  new  concept  in 
instrument  resi'arch.  comparison,  and 
selection— the  first  centralized  source  of 
completely  organized  instrument  infor¬ 
mation  anywhere.  See  how  ns  saves 
instrument  buyers  like  yourself  many 
precious  hours  and  dollars  a  year. 

Learn  about  the  amazing  new  ns 
Directory  of  Technical  Specifications, 
the  only  reference  encyclopedia  on 
standard  instruments  available  any- 
I  where.  Find  out  how  unique  ns  Sup- 
\  plier  Research  can  pinpoint  all  possible 
i  manufacturers  of  “custom”  or  modified 
I  instruments  for  you  unbelievably  fast. 
Just  fill  out  the  handy  coupon  below, 
and  mail  it  today  to  . . . 


Book-of-the-Month 

for  avid  buyers  of  instruments 


TECHNICAL 

INFORMATION 

CORPORATION 


H  Union  Square,  New  York  S,  N.Y. 
W Atkins  i-Slll 


Cod«i 610  * 
TIH*  • 

i  . 
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EXCITING  NEW  SILICON  TRANSISTOR 


HI-POWER  STUD-MOUNTED 
B  SILICON  TRANSISTOR 


A  nigged  peckage  —  eaeier  to  mount,  with  greeter 
etrength  end  lower  thennid  reeietance.  Hae  good  Iin< 
aarity  and  awHching  eharacterietiea  good  lugfa  fireqneney 
betaa  ,  low  aatoimtion  voltage.  Ratings  up  to  100  volte 
available. 


Type 

Vcb  Mas.  Volts 

le  mai.Amps 

B  Typical 

2N1208 

60 

5 

35 

2NI209 

45 

5 

40 

2N1212 

60 

5 

25 

APPLICATIONS  Rtgulalxl  Power  Supplies  . 


Ret  Typ4cel(0hins) 


_ 35 _ _ TS _ 

5 _ <0 _ rs _ 

5 _ 25 _  2.5 

.  High  Current  Switching . . .  High  Frequency  Power  Amplifiers 


Send  tor  itotolto  lie.  13SSM 


I 


CORE  SWITCH 


Type 

Vcb 

Mai.  Volts 

ST4100 

60 

Improved  switching  speed  and  input  characteristics. 
High-current  capabilities  with  good  power  handling  abil¬ 
ity  (6w  @  100*c).  Rated  and  terted  at  60v. 


Typ.  Input 
Voltige(Vons) 


Typ.  Saturation 
Resistance  (Ohms) 

Switching 

Characteristics  (nsec) 

10 

fr.2 

ISOmc  VERY  HIGH 
^  FREQUENCY  TRANSISTOR 


APPLICATIONS  . . .  mignetic  core  memory  . . .  high  level  multivibralors  . . .  buffer  implifiers . . .  clock  source 


Send  tor  buSelto  I3S5X 

New  silicon  logic  transistor  with  speed  surpassing  the 
fastest  silicon  types,  plus  unusual  power  handling  ability. 
Technical  breakthrough  now  provides  minimum  and 
typical  DC  current  guns  of  20  and  40  respectively. 


Test  Conditions 


Ic  >  lOma.  Vet  -lOV 


Ic  ~  lOma,  It  -  Ima 


Vet  •  Rating 


Vet  -lOV.  It  -  0  mA 


D.C.  Collector  Saturation  Voltage  Vet 


Collector  Cutoff  Current  leo 


Output  Capacitance  Cob 


High  Frequency  Current  Gain  hfe 


Delay  Time  tj 


Rise  Time 


Fall  Tima  tf 


F  -  20mc.  Vet  -lOV 
It  -  10  mA 


mpsec. 


m^sec. 


m^SK. 


Send  tor  bnSattn  TE13S5  S2 


UNIVERSAL 

some  LOGIC  TRANSISTOR 


This  transistor  features  universal  applicati 
2N337.  2N338,  2N1006,  2N1006)  and  high  f 
monae,  wiUi  low  saturation  resistanoe,  ww 
dance,  low  capacHanoe. 


tion  (replaces 
firequen^  re- 
V  input  impe- 


i  “  STABISTOR  COUPLED 
LOGIC  TRANSISTOR 


Typ.  Alpha 
Cutoff  (lit) 


70 


APPLICATIONS  . . .  flip-flops ...  IF  and  video  amplifiers  . . .  transistor  logic . . .  pulse  amplifiers 


Send  tor  bnHeUn  13SSX 

Designed  to  provide  minimum  stora^  timea  under  severe 
base  overdrive  conditiona  in  transistor  logic  circuitry. 
Tightly  controlled  input  characturistice  provide  inter¬ 
changeability;  low  FLa  aasurea  reliable  operation  at  high 
temperature. 


Saturation 
Resistance  (ohms^ 


Typ.  Alpha 
Cutoff  (Me) 


Switching 

Characteristics 

(nsec) 


APPUCATIONS 


.  designed  specifically  for  SCTl  and  DCTL  circuits  (write  for  descriptive  paper  on  SCTL)  | 

Send  lor  Bulletin  ISS3V 


24  CIRCLE  NO.  24  READER  SERVICE  CARD 


JULY  31,  1959  •  ELECTRONKS 


DEVELOPMENTS  FROM  TRANSITR 


SILICON  TRANSISTORS 


JAN  TRANSISTOR 


added  to 
THE  INDUSTRY’S 
MOST  COMPLETE 
LINE  J 


Miximum 
Colltctor  Volt«{« 
(Volts) 


y 


Only  Jin  Silicon 
Trinsiitor 


Low  leo 

Opofition  to  17S*C 
200  mw  Powof  Oinipition 


HIGH  SPEED 
SWITCHING 


Typical 

Cut-off  Froq. 

Maiimum 

Maiimum 

Collector  Voltago 

Colloction  Saturation 

(MC) 

(Volts) 

Rosistanco  (ohms) 

Hi|h  Froquoncy  Oporition 
Low  Siturition  Rosistinco 
Low  Ico 


Voiir  IochI  ;tnlh<)ri/,<‘(i  'I'kansitkon  Distkibutoh  now  curries  in-stock  inventories  for  in'.inedinte  delivery. 

^  .  S' 


Tra  ncitron 


electronic  corporation  •  wakefielci,  massachusetts 

/  "Leadership  in  Semiconductors" 


VISIT  OUR  WESCON  BOOTHS,  NOS.  3002  —  3004 
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population  « 


Even  in  the  most  remote  areas,  wings  aloft  are 
guided  on  their  way  by  Aeroeom’s  new  medium 
range  N.D.  Beacon  Transmitter  .This  transmitter 
was  designed  and  built  to  provide  long,  trouble* 
free  service  with  no  attendants... even  where 
•  the  total  population  is  2^ro. 


for  completely  unattended  service.  This  N.D.  Beacon  (illustrated)  consists  of  two  100  watt  (or  50 
watt)  transmitters  with  2  keyers,  automatic  transfer  and  antenna  tuner.  (Power  needed  110  or  220 
volts  50/60  cycles,  465  V.A.  for  50  watt,  675  V.A.  for  100  watt.) 

Frequency  range  200-500  kcs.:  available  with  either  crystal  or  self  excited  oscillator  coil.  High 
level  plate  modulation  of  final  amplifier  is  used,  giving  97%  tone  modulation.  Microphone  P-T 
switch  interrupts  tone,  permitting  voice  operation. 

The  "stand-by”  transmitter  is  selected  when  the  carrier  or  modulation  level  of  main  trans¬ 
mitter  drops  3  db  or  more,  in  case  of  failure  to  transmit  the  identification  signal  or  if  carrier  fre¬ 
quency  changes  5  kcs.  or  more.  Audible  indication  in  monitoring  receiver  tells  which  transmitter 
is  in  operation. 

Unit  is  ruggedly  constructed  and  conservatively  rated,  providing  low  operating  and  main¬ 
tenance  costs. 


AERI-O-JCOM 


Also  available  in  400  watt,  1  K.W.  and  4  K.W.  Models,  200-413  kcs. 


3090  S.W.37th  AVENUE  m  MIAMI  33,  FLORIDA’ 
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SWITCHING  TRANSISTORS 


Both  and  types  that 

switch  in  tenths  of  microseconds 


Design  engineers  can  get  both  Each  type  is  encased  in  a  JEDEC 
NPN  and  PNP  medium  and  high-  TO-5  package  with  the  Sylvania 
speed  switching  transistors  in  welded  hermetic  seal  for  full  pro¬ 
quantity  from  Sylvania.  Each  type  tection  against  humidity  and  other 
in  the  line  is  designed  especially 

for  computer  and  switching  appli-  SYLVANIA  MEDIUM  AND  HIGH-SPEED  SWITCHING  TRANSISTORS 

cations.  They  feature  close  control 

ofcurrent  gain  and  frequency  cut-  ^yp.  ColLctor  to  Base  V  Emitter  to  Sas.  V  Power  Diss. 
off  and  are  especially  adaptable  jnsss  25  v  25 «  100  mw 

to  high-temperature  use.  25  v  15  w 

,  ,  .  2N385  25  tf  15  v  150  mw 

These  Sylvania  medium  and  2N388  25  v  15  v  isomw 

high-speed  switching  transistors  2n138a  25  v  25  v  150  mw 

are  widely  used  in  military  equip-  25  v  100  mw 

ment  because  of  their  outstanding  2N440  25  v  25  w  100  mw 

reliability  and  stability.  Each  of  2N679^  25  v  15  v  150  mw 

the  types  is  subjected  to  100% 
leak  tests  and  stabilizing  tests 
that  assure  top  performance  under 
the  toughest  operating  conditions. 


severe  environmental  conditions. 

Send  for  your  free  booklet  on 
Sylvania  computer  transistors,  or 
call  your  representative. 


Freq.  Cutoff,  fab 

Vca=6v.  Ic  =  lma 

min. 

5  me 
2.5  me 

4  me 

5  me 
2.5  me 
2.5  me 

5  me 

5  me 
10  me 
10  me 

2  me 

Vea  =  5  li  =  1  ma 

min.  4.0  me 
2.5  me 
3.0  me 
5.0  me 
10.0  me 


2N404 

2N425 

2N426 

2N427 

2N428 


Sylvania  Electric  Products  Inc. 
Semiconductor  Division 
100  Sylvan  Rd.,  Wobum,  Mass, 


Subsidiary  of 

GENERAL  TELEPHONE  &  ELECTRONICS 
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MARKET  RESEARCH 


7b?  So  Sdti  Pedro  St  •  Los  Angeles  14,  Calif 
^  ■  TWXLA840  '  . 


MILLIONS 

OF 

DOLLARS 

$1,000 


ELECTRONIC  TUBE  SALES 

(e*cToi)T''Aiue) 


MEETS 

MIL 

SPECS. 


SOURCE:  RCA 


Tube  Sales:  $  Billion  in  '65 


Electronic  tube  sales  will  top  $1  have  market  studies  underway, 
billion  by  1965,  claims  W.  Walter 
Watts,  RCA  Rroup  executive  vice 
president. 

He  foresees  tube  sales  of  $930 
million  next  year,  $1,050  million 
in  1965  and  $1,040  million  in  1970. 

His  estimate  for  1959  is  $885  mil¬ 
lion,  compared  with  $810  million 
last  year. 

Figures  include  receiving,  trans¬ 
mitting  and  both  new  and  rebuilt 
picture  tubes.  Values  are  based  on 
factory  prices. 


•  Semiconductor  sales  will  rise 
from  $208  million  in  1958  to  about 
$290  million  in  1959.  Prediction 
comes  from  William  J.  Pietenpol, 
vice  president  in  charge  of  Syl- 
vania’s  semiconductor  division. 
His  estimate  for  1959  is  close  to 
170  million  semiconductor  units. 
He  says  the  semiconductor  industry 
is  roughly  doubling  its  dollar  and 
unit  .sales  volumes  every  two  years. 
Semiconductor  sales,  including 
transistors,  diodes  and  rectifiers, 

•  Military  spending  will  rise  amounted  to  $75  million  in  1956 

from  $39  billion  in  1958  to  $63  and  $143  million  in  1957.  Total 

billion  in  1975,  says  Murray  L.  units  amounted  to  52  million  in 

Weidenbaum,  product  economist  1956,  84  million  in  1957  and  119 

for  Boeing  Airplane  Company,  million  in  1958,  he  says. 

Long-run  nature  of  the  external 
threat  facing  the  nation  requires 
us  to  continue  to  devote  a  substan¬ 
tial  portion  of  our  total  produc¬ 
tion  of  goods  and  services  to 
defense,  he  explains.  Spending 
projection  is  based  on  expectation 
that  gross  national  product  will 
rise  from  $438  billion  in  1958  to  STOCK  PRICE  AVERAGES 
$872  billion  in  1975.  He  figures  (standard  &  Poor's) 
defen.se  spending  will  be  seven 
percent  of  GNP  in  1975.  It  was 
nine  percent  in  1958. 

LATEST  MONTHLY  SALES  TOTALS 

•  Market  researchers  are  vigor-  (Addooo)  ^ 

ously  investigating  the  market  for  Rec.  tubts,  value  $25,904  $26,047 

medical  electronics.  Four  manu-  Rec.  tubes,  units  30,612  29,000 

,  ,  ,  ,  .  .  •  i  Pic.  tubes,  value  $12,746  $13,275 

facturers  of  electronic  equipment  pic. tubes,  units  667  696 


Now  available  In  Vinyl,  New  Stretch  ^ 
Vinyl,  Teflon,  Nylon,  Mylar,  Neoprene. 

Major  Advantages 

1.  Cables  are  made  by  you,  on  the  spot, 
as  needed,  without  machinery.  Pro¬ 
duction  delays  eliminated. 

2.  New  stretch  compound  provides 
tighter  jacketing. 

3.  Highly  abrasion-resistant.  Tempera¬ 
ture  range,  -SCF  to  450°F. 

4.  Eliminates  expensive  lacing  or  tying 
of  conductors. 

5.  Provides  re-accessibiiity  to  conduc¬ 
tors,  or  can  be  permanentiy  sealed. 

6.  New  method  permits  cable  termina¬ 
tion  with  any  type  of  connector. 

T.Sizes  from  Vi"  ID  — continuous 
lengths  to  1000  ft 

8.  New  metal  laminations  for  shielded 
or  co-axial  cable  construction. 

9.  Perforated  type  or  molded  "Ys”  and 
"Ts"  simplify  branchouts. 

Important 

If  you  dotign  or  work  with  otoctronic 
cabloc,  it  will  pay  you  to  try  ZIPPER- 
TUBING.  Fiald  rapraaantatlvat  ara 
naarby  — or  sand  for  fraa  aampla  and 
.  tochnical  lltaratura.  . 


FIGURES  OF  THE  WEEK 


LATEST  WEEKLY  PRODUCTION  FIGURES 

fc— .....  ciA(  July  10,  June  12,  Change  From 

(Source:  EIA) 

Television  sets  73,087  128,049  -t-34.5% 

Radio  sets,  total  198,096  299,599  -1-91.4% 

Auto  sets  71,369  134,167  -|-65.3% 


June  17,  Change  From 
1959  One  Year  Ago 
93.44  -f89.3% 

109.18  -F  133.3% 
96.70  •f69.3% 


Electronics  mfrs. 
Radio  &  tv  mfrs. 
Broadcasters 


Offica*  &  Warahousas  in  All  Principal  Citlat 
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How 
to  get 
ultra- 
uniformity 

in  a  Silicon 

PNP  fused  alloy  transistor 

Through  precise  manufacturing  techniques,  Hughes 
PNP  fused*  junction  silicon  transistors  give  you  imi- 
formity  of  parameters  hy  type.  Result:  Circuit  inter¬ 
changeability  no  longer  is  a  problem. 

Designed  for  switching  and  amplifying  applications, 
at  low  and  medium  current  levels,  these  Hughes  tran¬ 
sistors  offer  you  a  number  of  advantages; 

•  useful  Beta  over  a  wide  range  of  collector  currents 

•  high  punch-thru  voltage  (BV<  ao  in  excess  of  100  volts 
in  types  2N1244  and  2Ni234) 

•  low  collector  cutoff  current 

These  devices,  now  available  in  production  quanti¬ 
ties,  are  housed  in  TO-5  (single  ended)  and  coaxial 
packages  (double  ended).  Engineered  for  reliability, 
they  meet  MIL-T-19500A  specifications. 


Coaxial  Package  Type; 

2N1238 

2N1239 

2N1240 

2N1241 

2N1242 

2N1243 

2N1244 

TO-5  Package  Type;* 

2N1228 

2N1229 

2N1230 

2N1231 

2N1232 

2N1233 

2N1234 

Breakdown  VoHaga  @  IOOaA:  cbo,  cbo,  bbo 

15V 

ISV 

3SV 

3SV 

65V 

65V 

llOV 

h/,  (Average) 

22 

32 

14 

25 

14 

25 

14 

Coliactor  Cutoff  Current 

.Ol^c 

.01^ 

.01^ 

.01*Adc 

.Ol^Adc 

.Ol^Adc 

.OMdc 

y/cB  (max.)  (Ic~  lOmAdc,  Ijj-  2mAdc) 

Meg  (ma«.)  dc”  20mAdc,  1^  -  2mAdc) 

0.2V 

0.4V 

0.2V 

0.4V 

0.2V 

0.4V 

0.2V 

Coaxial  Packaga :  Powar  dissipation  ...  1  watt  In  fraa  air  (darata  7.4  mw  *0 

5  watts  with  haat  sink  (darata  37  niw/'°C) 

TO-5  Packaca:  Powar  dissipation  . . .  250  mw  (darata  1.8  mw/*C) 

Coliactor  currant  limited  by  powar  dissipation.  Oparating  and  storage  tamparatura  range  -65°C  to  -1-160*0 
•formerly  JETEC-30 


Your  inquiry  regarding  three  traneietore  will  be  given  prompt  atten¬ 
tion.  Juet  write  or  call  the  Hughee  talee  offiee  neareet  you.  They  are 
located  in  Boston  (phone  WO  2-4824),  Newark  (phone  MA  3-3620), 
San  Franeieeo  (phone  DA  8-7780),  Syraeuee  (phone  OR  1-0183), 
Philadelphia  (phone  MO  4-8386),  Chicago  (phone  NA  2-0283),  and 
Loe  Angeles  (phone  OR  8-8126).  Or  write  Marketing  Department, 
SEMICONDUCTOR  DIVISION,  NEWPORT  REACH,  CALIFORNIA 


Creating  a  new  world  voitk  ELECTRONICS 


HUGHES  PRODUCTS 


I 

I 

I _ 

O  lose,  HUOHia  airchaft  company 


iiaicoasucTos  erncra  •  tToaxsi  ruits  xas  aiviett  •  sicaewAvc  ritita  •  vacuum  tuns  anb  eoMrexcNTS  •  cxtstal  ranat  -  MiMU-icoris  etciiiescoris  •  iNaustaiAL  eoxTaoi  STtrsat 
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For  37  years,  Gates  has  been  a  leader  in  electronic 
communications.  During  these  decades,  the  Gates 
creative  engineering  team  and  precision  manu¬ 
facturing  facilities  have  been  geared  to  tomorrotv, 
searching  for  and  developing  new  and  better  prod¬ 
ucts  for  the  broadcast,  communications,  industrial 
and  military  electronics  industries. 


«  UDQp  ^ 

the  position  ^^itter  tn 

totion  in«f„,r~.or  a  T*  for 


HARRIS 


INTERTYPE 


GATES  RADIO  COMPANY 


tnsmift:  studies  ^  ^  “»»• 

^ated  *  ”«»Je  i,  _  vision 
>r.  ^^^oision  and^'  \ 

—  relu  J 


Saifrclifjorj  o/  Harrit-lntmrtyp^  Corporalion 

QUINCYJLLINOIS 


Officii  int 

NEW  YORK,  HOUSTON,  WASHINGTON,  O.C. 


Inttrnotional  dlvltiofi: 

13  EAST  40th  STREET,  NEW  YORK  CITY 


tn  Conodo: 

CANADIAN  MARCONI  COMPANY 
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GATES 


Noni 


folions 


leadership 


•  •• 


jsion 


prec 


\d  Over 


Gates  shortwave  high  frequency  transmitters  shown 
above — one  30  KW  and  two  10  KW’s — are  installed 
at  the  Press  Wireless  international  transmission 
plant  at  Centereach,  Long  Island.  Press  Wireless, 
Inc.  operates  the  world’s  largest  communications 
service  for  the  press  in  62  different  countries  by 
means  of  radioprinter,  radiophoto  and  radiovoice.  Its 
extensive  facilities  handle  over  1,000,000  textual 
words  a  day,  much  of  it  with  Gates  transmitting 
equipment. 


This  utilization  of  Gates  high  frequency  transmit¬ 
ters  by  one  of  the  world’s  leading  radio  communica¬ 
tions  companies  is  another  example  of  Gates’  elec¬ 
tronic  leadership.  With  versatility  the  keynote  of 
its  operation.  Gates  currently  manufactures  more 
than  1000  products  for  broadcast  and  communica¬ 
tions  use.  Gates  10  kilowatt  transmitters  are  located 
in  Malta — 20  KWs  in  Israel — 50  KW  in  Africa — FM 
links  in  the  Philippines — 5,  10  and  20  kilowatt  trans¬ 
mitters  in  Indonesia.  Korea,  Nigeria,  Indo  China, 
India,  England,  Central  America,  South  America, 
Liberia,  Formosa  and  Jamaica  are  just  a  few  more 
of  the  many  Gates  installations  found  around  the 
world.  Wherever  you  go.  Gates  is  nearby,  serving 
the  world’s  communications  needs. 


[Typ?Nwmbw 


Typical  Powor 
Gain 


2N1199 


12-60(DC) 


tr  35  niMsec 
ts  10  niMsec 
tf  25  mpsec 


6-18 


6-18 

11-36 

28-90 


2N1267 

2N1268 

2N1269 

2N1270 

2N1271 

2N1272- 


2N1199 

This  high  speed  switch  has  exceptionally  low  saturation 
voltage  (typically  0.125  V),  permitting  practical  design  of 
5  me  pulse  circuits,  using  conventional  saturated  switch¬ 
ing  configurations.  30  me  pulse  rates  are  obtainable  in 
practical  circuits  using  non-saturating  techniques. 

2N 1267^8-69 

The  high  gain  characteristics  of  these  units  make  possible 
the  design  of  high  efficiency  IF  amplifier  circuits  for  com¬ 
munications  equipment.  These  devites  have  unusually 
low  collector  capacitance  .  .  .  typically  1.5  M^f  -  -  .  and 
are  available  with  restricted  beta  ranges  to  simplify 
design  problems. 


2N1270-71-72 

The  excellent  high  frequency  response  of  these  transistors 
makes  practical  the  design  of  high  performance  communi¬ 
cations  systems  at  frequencies  up  to  60  me.  They  have  the 
same  low  collector  capacitance  and  are  available  with 
restricted  beta  ranges. 

Immediately  availMe  for  prototype  design  from 
your  Phileo  Industrial  Semiconductor  Distributor, 

Write  Dept.  B-759f  Lonsdale  Tube  Company, 

Division  of  Phileo  Corporation,  Lonsdale,  Pa. 

*SADT, . ,  TrsJnMri  PUtes  C*if.  fsr  iurfact  Alttf  Difiutd-bast  TrassiMr, 


PHILGO 


LANSDALE  TUBE  COMPANY  DIVISION 

LANSDALE,  PENNSYLVANIA 


N  T  e' 


!  Maximum  Vcb — 20  V 
%  Maximum  temperature — 150°  C 
j  Maximum  dissipation — 100  M^ 
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New  Electronic  /  ‘SSy 
Predetermining  Counters 

These  counters  are  ideal  for  batch  control, 
sequential  predetermining,  or  accurate  length 
contrdl  in  such  applications  as  packaging, 
coil  winding,  slitthng,  stacking  and  material 
handling. 

A  versatile  group  of  transistorized  elec¬ 
tronic  predetermining  counters  designed  par¬ 
ticularly  for  industrial  applications.  These 
units  operate  at  speeds  up  to  5,000 
counts  per  second,  with  automatic  recycling 
at  speeds  up  to  1,000  counts  per  second.  A 
photohead  to  actuate  the  counter  can  be  de¬ 
signed  to  ht  specific  applications. 

Units  can  be  easily  operated  by  non¬ 
technical  personnel.  The  preset  quantity  can 
be  established  quickly  at  any  point  within  the 
range  of  the  counter  by  means  of  the  large 
selector  knobs.  Any  number  of  decades  can 
be  furnished. 

Dual  sets  of  presetting  controls  for  sequen¬ 
tial  predetermining,  or  accurate  length  con¬ 
trol  in  such  applications  can  be  furnished  on 
revest. 

This  is  your  complete  package  for  prede¬ 
termining  counting  at  high  spe^s. 

For  complete  details  on  these  units,  write  today! 


Count- PAK 


SBRIKS 

leai 


- / 

Electro-Magnetic  Counter 

These  new  compact  panel-mounted  high  sp^d 
counters  are  ideal  for  D.C.  applications  requiring 
accuracy,  long  life  at  high  speeds  and  small  panel 
presentation.  Counters  are  suitable  for  industrial 
data  processing,  laboratory  and  scientific  or  instru¬ 
ment  applications.  Available  with  four  or  six  figures 
with  remote  electrical  or  manual  (push  button) 
reset.  3,000  counts  per  minute  recommended  speed. 

Counters  can  be  connected  in  series  with  any 
device  having  a  contact  arrangement.  For  optimum 
operation,  60%  contact  time  is  required. 

Panel  Area:  4-figure  Counter — 1.7'  x  2.1' 

6- figure  Counter  — 1.7"  x  2.8' 
Available  for  6, 12,  24,  48  and  115  volts  D.C. 
operation.  For  A.C.  operation  suitable  elec¬ 
trical  components  must  be  added  externally. 

Reset  voltages  available  are  6,  12,  24,  48, 

115  and  230. 

Write  for  complete  specifications  today! 


Complete  electronic  counting  package  for  use 
where  high  speed,  long  life  and  instant  reset  are 
required.  Highly  suitable  for  high  speed  direct 
counting  applications  such  as  can  and  bottle  count¬ 
ing  or  case  or  piece  counting  on  conveyor  lines. 

Consists  of  glow-transfer  cold-cathode  counting 
tube  and  high  speed  magnetic  counter,  coupled 
with  transistorized  circuits.  Photohead  designed  to 
your  application. 

The  use  of  transistors  means  that  heat  has  been 
eliminated  and  no  warm  up  time  is  r^uired.  Unit 
is  completely  enclosed  in  an  attractive  industrial 
case  to  insure  long,  trouble-free  life.  Use  of  an  elec¬ 
tronic  decade  increases  the  life  of  the  electro¬ 
mechanical  counter  and  makes  the  unit  ideal  for 
continuous  rugged  operation. 

Write  for  complete  specifications  and  prices  today! 


W  H., 

/  SKRIBS 


NKW 
IBS  1822 


High-Speed  Predetermining  Counter 

Ideal  for  high-speed  colinting  requirements  such  as  coil 
winding,  textile  spinning  frames,  and  other  predetermin¬ 
ing  counter  requirements. 

Instant  quick-lever  reset,  plus  quick  and  easy  setting 
of  the  predetermined  number  are  outstanding  features  of 
this  counter.  Measures  approximately  2.6'  wide,  5'  long, 
2.8'  high.  Speeds  up  to  6,000  RPM  or  8,000  CPM  are 
maximums  recommended. 

Easily  preset  to  the  required  number  of  pieces  or  per¬ 
formance-units,  the  counter  subtracts  to  zero.  Re^tting 
returns  wheels  to  original  preset  number.  This  new 
counter  meets  standai^  U.  S.  electrical  requirements 
(JIC  Codes)  .  .  .  and  is  available  with  either  electrical 
switch  or  mechanical  stop.  Also  available  without  the 
predetermining  feature,  as  a  high  speed  reset  revolution 
counter. 

Also  available  as  a  high-speed  revolution  counter  with¬ 
out  predetermining  feature. 

Write  for  complete  information  today! 


Veeder-Root 

INOORPORATED 
HARTFORD  2,  CONNECTICUT 

ffotd.  Conn  •  GmrnvjHe.  S,  C  •  Allaono,  Po.  •  Chtfoqo  •  New  ^ 
Lnqelev  •  Son  Fionci%co  •  Mohiteol  •  Off'Cej  ond  A.jenfi  m  Pr/nc’pol 
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1N«25 

1N<26 

1N627 

1N«2« 

INtM 


Radio  Receptor  j sitlCOU  - 

diodes. 


IN  ANY 

COMBINATION 
OF 

CHARACTERISTICS 

' .  '■V.  '  _ 

high  speed s*  high  eoitditefa nee  •  high  temperature 
.  high  voltage  •  high  Intel:  resistanee 


General  Instrument  semiconductor  en^ 
gineering  has  made  possible  these 
Radio  Receptor  diodes  with  a  range  of 
characteristics  never  before  available 
to  the  industry. 

The  types  listed  here  are  Just  a  small 
sampling  of  the  complete  line  which 
can  be  supplied  in  volume  quantities 
for  prompt  delivery.  Write  today  for 
full  information. 


Including  the  induatiy* a  moat 
voraatHo  diodo  with  unifonn 
•xcollonco  In  alj  paramotora 


OCNEIIAL  PURPOaC 
TYRES 


FAST  RECOVERY 
TYRES 


HIGH  CONOUCTAMCE 
TYRES 


RLUS  a  large  smup  of  special  OR  numbers  developed  by  General  Instru¬ 
ment  Corporation  wHb  cbarscteristics  that  far  eMeod  any  of  tha  standard 
types  listed  sbovel 


Semiconductor  Division 


GENERAI-  INSTRUMENT  CORPORATION 

65  Gouveroeur  Street,  Newark  A,  N  J 


GEfsiERAL.  INSTRUMENT  CORPORATION  INCLUDES  T  W'  SICKLES  DIVISION 
A  U  T  OMATIC  manufacturing  DIVISIO  R^ADIO  RECEPTOR  COMPANY  HMC 


('.KNKR.M,  INSTRI  MKNT  DISTRIHl’TORS  '  HtllimofR  1>  K  H  Dikirlbullng  To.  •  i  hKago  Mf-rqum  To  .  i  lEtrlan.l  Pionrar  SuppI)  •  Mi  Angflri.  VgUfy 

Kkftrunir*  StjpiiK  r«  .  Hiirbank  •  NtlltaaiikRR  Ka<lln  l*aris  l'i»  .  Inr  •  Nrw'Yftrk  t'llr  lla<ilo  K  TrlRtiilftn  (*urp  .  Sun  KailU)  A  Klerfronlr  To  •  l*hi|a<lRlphla 

lli'rbai'h  A  ltA<|t'nian  !nr  •  S^n  I'lfgi*  Shank-  A  Wnghl  Inr  •  .Sgn  Frannam  Farifir  WhnlR*slR  I'o  •  Si'SlMr  SrgttlR  Ha<llfi  Stipplv  •  Tuks*  IMI  I’aplto!  Klfctronlra 
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New  Security  Policy  Coming? 


Electronics  firm  engineer  who  lost  security  clearance  on  the  testimony 
of  confidential  informers  is  upheld  by  Supreme  Court  in  his  right  to 
confront  witnesses.  Here's  where  industrial  security  stands 


By  HOWARD  K.  JANIS,  As>ociate  Bditor 


For  13  YEARS  security  clearance 
denials  and  revocations  under  the 
nation’s  industrial  security  pro¬ 
gram  have  operated  in  a  dark 
closet  labeled  “secret.” 

This  month  the  Supreme  Court 
opened  the  door  and  pulled  out  a 
skeleton — the  role  of  average  citi¬ 
zens  not  associated  with  .security 
work  acting  as  confidential  inform¬ 
ers. 

The  decision  in  Greene  v.  McEl- 
roy  affects  all  companies  doing 
classified  work  for  the  government. 
Such  work  involves  a  contractual 
obligation  to  participate  in  the  in¬ 
dustrial  security  program.  Univer¬ 
sity  personnel  performing  contract 
work  also  come  under  the  program. 

Here’s  the  story  behind  the  case, 
which  originated  in  our  industry, 
and  how  it  affects  the  industrial 
security  program. 

William  L.  Greene  was  the  only 
engineer  employed  by  a  Maryland 
engineering  company  when  it  en¬ 
tered  the  electronics  field  in  1948. 
He  designed  an  electronic  aircraft 
simulator  for  the  Navy  and  the 


firm  got  an  important  contract. 

In  1951  the  company  received  a 
letter  from  the  Army-Navy-Air 
Force  Personnel  Security  Board 
stating  that  Greene’s  clearance  had 
been  revoked  and  listing  general 
charges  again.st  him.  He  was  said 
to  have  associated  with  suspect  per¬ 
sons  and  groups  from  1942  to  1947. 
The  charges  originated  with  confi¬ 
dential  informers.  After  a  hearing 
Greene  got  his  clearance  back. 

Same  Charges  Revived 

Abruptly,  in  1953,  the  company 
was  ordered  in  a  letter  from  the 
Secretary  of  the  Navy  to  exclude 
Greene  from  its  plant  because  his 
clearance  had  been  dropped  again. 
He  was  then  an  $18,000-a-year  vice 
president  and  general  manager. 
Friends,  and  his  employer,  felt  the 
action  was  unfair,  stood  by  him. 
But  he  couldn’t  get  an  engineering 
job,  dropped  to  $4,700  as  a  drafts¬ 
man. 

A  year  passed  before  he  was 
sent  a  li.st  of  the  charges  against 
him;  they  were  basically  the  same 


charges  made  in  1951.  It  took  time 
and  money  before  he  got  a  hearing, 
then  a  legal  action  to  get  a  tran¬ 
script  of  the  hearing.  C.  W. 
Berueffy,  Greene’s  attorney,  told 
Electronics  this  week  that  to  this 
day  he  has  never  been  able  to  get 
the  precise  findings  of  the  review 
board. 

Travel  expenses  of  witnesses 
Greene  called  upon  to  testify  in 
his  behalf  amounted  to  $3,000  for 
the  first  hearing  alone.  Soon  the 
cost  of  printing  the  necessary  legal 
documents  mounted  up  to  $6,500. 
Greene  refused  to  give  up.  Legal 
action  continued  through  the  fed¬ 
eral  courts  without  a  decision  in 
his  favor  until  this  month. 

Now  the  Supreme  Court  has 
spoken  in  an  8-1  decision.  Since 
neither  the  President  nor  Congre.ss 
had  ever  authorized  the  proceedings 
by  which  Greene  had  lost  his  clear¬ 
ance,  the  Court  holds  that  he  should 
not  have  been  deprived  of  his  clear¬ 
ance  without  the  safeguards  of  con¬ 
frontation  and  cro3.s-examination 
of  witnesses. 
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Employ***  of  dofont*  contractor  show  tocurity  posiot  at  thoy  ontor  plant 


w 
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Only  appeals  against  a  denia]  of 
clearance  or  a  revocation  of  clear¬ 
ance  are  so  far  affected.  Review 
boards  are  holding  up  decisions  in 
such  cases  until  the  Administra¬ 
tion's  policy  is  clarified. 

Clearances  Unaffected 

The  Court  was  careful  not  to 
knock  out  other  parts  of  the  indus¬ 
trial  security  program.  For  exam¬ 
ple,  the  form  which  persons  who 
seek  security  clearance  must  fill  out 
is  unaffected.  Electronics  firms  are 
going  ahead  with  routine  clearance 
procedures. 

Here’s  how  the  matter. stood  as 
Electronics  went  to  press: 

In  Washington  it  was  rumored 
that  an  executive  order  of  the 
President  was  being  drafted.  It 
authorizes  appeal  procedures  and 
requires  confrontation  and  cross- 
examination  of  witnesses  who  do 
not  belong  to  undercover  intelli¬ 
gence  operations  of  the  government. 

Sen.  Strom  Thurmond  (D.,  S.  C.) 
introduced  a  bill  that  would  author¬ 
ize  review  proceedings  and  require 
confrontation  of  nonprofessional 
informants.  Says  the  bill:  “Con¬ 
frontation  of  a  regularly  e.stab- 
lished  confidential  informant  en¬ 
gaged  in  obtaining  intelligence  or 
internal  security  information  for 
the  government  shall  not  be  allowed 
if  the  head  of  the  investigating 
agency  concerned  determines  that 
the  disclosure  of  the  identity  of 
such  informant  will  prejudice  the 
national  security.” 

Additional  Safeguards 

The  Thurmond  bill  nevertheless 
provides  additional  .safeguards  for 
the  individual  with  regard  to  de¬ 
tailed  verification  and  rebuttal  of 
information  obtained  by  profes¬ 
sional  undercover  agents. 

Sen.  Kenneth  Keating  (R.,  N.  Y.) 
was  also  reported  to  be  preparing 
a  bill. 

Rep.  Francis  Walter  (D.,  Pa.), 
chairman  of  the  House  Committee 
on  Un-American  Activities,  has  in¬ 
troduced  a  bill  calling  upon  the  De¬ 
fense  Secretary  to  “prescribe  uni¬ 
form  standards  and  criteria  for  de¬ 
termining  eligibility  for  access  to 
classified  information.”  In  other 
words,  the  Walter  bill  leaves  to  the 
Secretary’s  discretion  the  decision 
as  to  whether  to  prescribe  for  con¬ 
frontation  and  cross-examination  in 
(Continued  on  p  39) 


WITH  AUTOMATIC  SYMBOL  PROGRAMMING 


Digital  data  from  almost  any  source  may  be  reduced  to  cartesian  coordi¬ 
nate  form  rapidly  and  accurately  by  means  of  the  new  Autocraf  Model 
42  Digital  Translator  which  may  be  used  in  conjunction  with  a  standard 
model  Autocraf  X-Y  Recorder.  The  specially  designed,  high  speed  Model 
4  D  X-Y  Recorder  plots  information  directly  from  many  digital  computers. 


MODEL  42 
DIGITAL 

translator 


PUNCHED  CARDS 


MODE  L  2  '  A 
AUTOCRAF 

MAGNETIC  TAPE 

The  Model  42  Digital  Translator  accepts 
data  directly  from  a  variety  of  sources.  Out¬ 
standing  features  are  four  decades  of  stor¬ 
age,  illuminated  content  display,  high 
speed,  all-transistor  design. 


Most  standard  AUTOCRAF  Recorders  may  be 
equipped  with  the  symbol  printer  for  auto¬ 
matic  curve  identification  The  0-3  Char¬ 
acter  Printer  provides  remote  programmed 
selection  of  six  different  symbols. 


DIGITAL 

COMPUTER 


The  AUTOCRAF  Model  4  0  Digital  Recorder 
may  be  operated  "on  line"  from  a  com¬ 
puter.  It  will  plot  up  to  3  points  per  second 
with  0.10%  of  full  scale  accuracy  and  Vb 
second  full  scale  travel  time.  Manual, 
sequential,  or  programming  types  of  curve 
identification  may  be  provided. 


Our  catalog  includes  a  complete  line  of 
X-Y  Recorders  and  Data  Reduction  Accessories. 
We  will  be  glad  to  send  you  one. 


Sales 
representatives 
in  all 

principal  areas 


409  N.  Fair  Oaks  Ave.,  Pasadena,  California 
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SILICONE  NEWS  from  Dow  Corni^ng 

Toward  Greater  Reliability 


Silicone -Glass  Laminate  Proves  More  //, 
Dependable  in  Rough  Environments  j 

Schlumberger  Well  Surveying  Corporation,  makers  and  operators  of  geo-  — 
physical  well-logging  instruments,  found  terminal  hoards  of  silicone-glass 
laminate  more  reliable  in  service  and  easier  to  fabricate.  The  instrument 
shown  has  a  working  range  up  to  101  C  amid  high  humidity  environments. 

In  Schlumberger’s  evaluation  tests,  here's  how  a  laminate  based  on  Dow  iz( 
Corning  silicone  resins  stacked  up  against  other  materials. 

Silicone  vs.  phenolic:  Silicone  laminate  had  superior  and  more  uniform 
dielectric  properties  at  high  environmental  temperatures.  Silicone  lami- 
nate  had  lower  moisture  absorption:  approximately  0.02'/r  as  compared 
with  2%  for  phenolic.  Silicone  laminate  had  much  better  dimensional  jjj 
stability  than  phenolic  laminates. 

Silicone  vs.  bonded  mica  sheet inp:  Once  again,  silicone-glass  was  chosen 
for  its  satisfactory  dielectric  characteristics.  Silicone  laminate  also  proved  D* 
easier  and  less  expensive  to  fabricate  and  install  than  mica  because  of 
mica’s  fragility. 

Other  plus  pro|)erties  of  silicone-glass  laminates  include  stability  at 
250  C,  low  loss  fact<»r,  good  physical  strength,  ease  of  fabrication,  light 
weight,  resistance  to  arcing,  ozone  and  corona,  and  permissibility  of 
adjacent  soldering.  a 

What  all  these  add  up  to  is  greater 
reliability.  If  you  are  faced  with  the  V 
problem  of  engineering  an  electronic 
unit  that  will  remain  failure-free  in 
difficult  environments,  investigate 
silicone-glass  laminates.  Manufac-  ^ 

turers  of  quadradar  sets,  rotary  M 
switches,  test  chambers,  and  radio  V 
transmitters,  to  name  but  a  few,  | 

have  found  these  laminates  meet  or  * 
TYPICAL  SILICONE  LAMINATE  PARTS  exceed  their  needs. 
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Here  are  some  sample  data: 

Properties  of  Silicone-Gloss  Laminates 


Preparty 

Range 

Flexural  Strength,  flatwise, 
psi,  Vi-inch  thickness 

Lengthwise 

Crosswise 

20,000  -  40,000 
18,000-33,000 

Izod  impact  strength,  edgewise, 
It-lb  per  inch  notch 

Lengthwise 

Crosswise 

6.5- 17.0 

5.5- 14.0 

Bonding  strength,  lbs.,  Vi  thickness 
Condition  A 

Condition  D-48/50 

650-1100 

550  -  950 

Dielectric  breakdown  parallel  to 
laminations,  step-by-step  test,  kv. 
Condition  A 

Condition  D-48/50 

32-50 

15-35 

Dielectric  constant  at  1  mega¬ 
cycle,  '4-inch  thickness 

Condition  A 

Condition  D-24/23 

3.90  -  4.20 

3.95  -  4.20 

Dissipation  factor  at  1  mega¬ 
cycle,  '4-inch  thickness 

Condition  A 

Condition  D-24/23 

.0015  -  003 
.008  -  .022 

Arc  resistance,  seconds 

Condition  A 

Condition  D-48/50 

180-292 

180-248 

Volume  resistivity,  meg-cm. 
Condition  C-96/35/90 

1  X  10'- 4  X  10' 

Surface  resistivity,  megohms 
Condition  C-96/35/90 

10-10.000 

Dovir  Oort^lf^g 
CORPORATION 

MIDLAND.  MICHIGAN 
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...silicones  assure  dependable  components 


Silastic  Protects  Against  Corona,  Humidity 

This  klystron  tube  for  airborne  radar  utilizes  Silastic*, 
the  Dow  Corning  silicone  rubber,  to  maintain  frequency 
stability.  Silastic  moldings  cover  the  tube’s  connections  and 
lead  wires,  keeping  out  moisture  and  preventing  corona. 
An  excellent  insulator.  Silastic  is  unaffected  by  temperature 
extremes  and  ozone.  Silastic  retains  its  properties  .  .  .  can 
be  relied  upon  to  protect  electronic  gear  in  widely  diverse 
and  adverse  environments. 

In  addition  to  its  usefulness  as  a  dielectric  material.  Silastic 
is  often  employed  for  purely  physical  reasons.  Available 
in  sponged  or  solid  form,  it  protects  delicate  parts  against 
shock  and  vibration.  Silastic  stays  resilient  from  — 90  to 
260  C  { — 130  to  500  F),  and  resists  the  effects  of  extended 
storage,  weathering,  and  corrosive  atmospheres. 

PHOTO  COUPTCSV  VAniAN  AtSOClATCS 
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Grease -Like  Silicones  Boost  Transistor 
Dependability. . .  Dow  Corning  silicone  compound 
is  ideal  for  potting  transistors.  It  seals  out  moisture  and 
conducts  heat  away  rapidly.  In  addition,  it  reduces  rejec¬ 
tion  rates  by  preventing  metal  splatter  from  reaching  the 
transistor  wafers  when  caps  are  welded  in  place.  These 
silicone  compounds  don’t  melt,  don’t  thicken,  and  retain 
their  excellent  dielectric  properties  from  —10  to  210  C. 
Industro  Transistor  Corporation,  manufacturer  of  the  units 
illustrated,  finds  the  grease-like  silicone  materials  help 
build  a  new  degree  of  reliability  into  their  product. 

Actually,  transistor  potting  is  but  one  of  the  many  jobs 
performed  by  Dow  Corning  silicone  compounds.  They  seal 
out  moisture  at  joints,  on  terminals,  and  in  many  other 
applications  .  .  .  preventing  arcs,  shorts,  flashovers,  cor¬ 
rosion,  and  contamination  .  .  .  assuring  the  performance 
of  electronic  units. 


Cooling  Fluid  with 
Reliable  Flow  Rate 


Because  of  their  thermal  stability 
and  relatively  flat  viscosity-temper-  | 
ature  curves,  Dow  Corning  silicone  | 
fluids  make  excellent  heat  exchange  ^ 
media.  Silicone  fluids  maintain  | 
consistency  over  a  range  of  — 65  > 
to  250  C.  They  can  be  pumped  at 
high  speed  without  suffering  break¬ 
down  due  to  shear,  have  good  lu¬ 
bricity,  and  will  not  oxidize  or  act 
as  corrosives,  despite  contact  with 
metals  at  high  temperatures.  In  sum,  they  allow  heat  ex¬ 
change  units  to  o|>erate  uniformly  and  almost  indefinitely, 
as  far  as  the  coolant  is  concerned. 

Recognizing  these  factors,  the  Hallicrafters  Company 
utilizes  Dow  Corning  silicone  fluid  as  the  cooling  medium 
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in  their  new  heat  exchangers  for  electronic  equipment. 
Specifically  designed  to  cool  airborne,  shipboard,  and 
ground  support  electronic  equipment,  the  Hallicrafters 
units  have  ratings  up  to  7,000  watts  dissipation,  meet 
MIL  specs.  reader  service  CARD 


Your  nearest  Dow  Corning  office  is  your  number  one  source  for  latest  information  and  technical  service  on  silicones. 
main  office:  MIDLAND,  MICHIGAN  /  branches:  ATbAHTA  tOftTON  CHICAGO  CLNVNlAMO  »ALi.Aa  bOS  ANANLtS  MtW  VOAM  WA«HIM«T  OM.  C- 
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Subminiatur*  ••• 
Provan  RtliabilKy 


TRIMPOr  MODEL  220 


As  many  as  17  of  these  compact  units  can  be  mounted  in  a  space  of 
just  one  cubio  inch.  Designed  for  printed  circuits  and  modular  assem* 
biles,  Trimpot  Model  220  measures  less  than  3/16'  x  5/16'  x  1'.  Power 
rating  is  1  watt  and  maximum  operating  temperature  is  IVSX.  This 
Potentiometer  meets  or  exceeds  Mil-Specs  for  humidity,  salt  spray, 
fungus,  sand  and  dust,  as  well  as  acceleration,  vibration  and  shock. 

Self-locking  15-turn  shaft  insures  sharp,  stable  settings... exclusive 
Silverweld*  fused-bond  termination  and  ceramic  mandrel  provide 
extreme  temperaturti  stability.  The  Model  220  is  available  in  a  wide 
variety  of  resistance  ranges  and  a  choice  of  two  terminal  types— 
gold-plated  Copperweld  wire  or  insulated  stranded  leads. 

Stocked  by  leading  electronic  distributors  across  the  nation,  these 
units  are  ready  for  immediate  delivery.  Write  for  complete  technical 
data  and  list  of  etocking  distributois.  AVAILABLE  AS  PANEL  MOUNT 
UNIT  (illustrated  at  right)  with  same  specifications.  *Trod*fflark 

Exclusive  manufacturers  of  Trimpot*,  Trimit*.  Pioneers  in  potentiometer  transducers  for  position,  pressure  and  acceleration. 


Ill  Canada:  DougUa  Randall  (Canada)*  Ltd*,  licensee 


British  •ngin««rt  study  dumenstrutien  of  Hewson's  and  Ball's  systam  far  bandwidth 
roduction,  os  .  .  . 


Britons  Probe  New  Tv  Uses 

Punched-tape  program  switching  system  holds 
spotlight  at  four-day  British  IRE  convention 


New  Security 
Policy  Coming? 

(Continued  front  p  35) 

the  proceedinffs  which  he  would  au¬ 
thorize. 

Sources  close  to  the  industrial 
.security  picture  indicate  that  dis¬ 
cussions  are  being  held  between  of¬ 
ficials  of  the  Defense  and  Justice 
Departments,  legislators  and  indu.s- 
trial  security  experts. 

Final  position  of  the  Administra¬ 
tion  awaits  completion  of  these 
studies  and  a  set  of  recommenda¬ 
tions  from  officials. 

Protecting  Individuals 

The  American  Society  for  Indus¬ 
trial  Security,  a  profe.ssional  .so¬ 
ciety  of  industrial  executives  and 
specialists  concerned  with  indus¬ 
trial  security,  is  also  making  its  in¬ 
fluence  felt.  A  spokesman  stressed 
that  the  group  did  not  “fully  com¬ 
prehend  what  all  the  results  (of 
the  Greene  decision)  will  be.”  But 
he  stated  the  problem  this  way; 

“How  do  we  protect  the  rights  of 
the  individual  while  also  protecting 
the  identity  of  informants  who  are 
part  of  our  security  intelligence 
system?” 

Security  officers  say  the  number 
of  cases  in  which  security  clearance 
is  canceled  is  .small.  The  large  area 
of  difficulty,  they  .say,  concerns  per- 
.sons  who  have  been  denied  clear¬ 
ance  in  the  first  instance.  Con.sensus 
is  that  concessions  will  be  made  to 
the  individual  in  appeal  ca.ses. 

“As  a  practical  matter,”  law’yer 
Berueffy  says,  “the  government 
would  be  able  to  prove  damn  few 
ca.ses  if  it  had  to  call  (nonprofes¬ 
sional  informers  as)  witnes.ses. 
When  you  can  put  your  finger  on 
these  witnesses,  and  pin  them  down, 
you  find  they  really  haven’t  too 
much  to  .say.” 

Berueffy  also  said  it  was  “quite 
po.ssible”  that  unethical  busine.ss 
practices  could  be  behind  some 
charges  brought  by  confidential  in¬ 
formers.  He  said  that  he  couldn’t 
prove  that  anyone  w’anted  to  create 
trouble  for  Greene’s  firm  and  knock 
it  out  of  contract  competition  by 
depriving  it  of  its  chief  engineer, 
but  “it  isn’t  an  impossibility  or  an 
improbability.” 


CAMBRIDGE,  England  — 
Punched-tape  tv  program  control, 
closed-c'rcuit  tv  in  the  nuclear  in- 
du.stry,  bandwidth  reduction  sys¬ 
tems  and  plated  circuit  techniques 
high-lighted  the  British  Institution 
of  Radio  Engineers’  recent  four-day 
tv  engineering  convention  here. 

More  than  300  delegates  attended 
the  meetings  in  Cavendish  Labora¬ 
tories. 

Here’s  what  interested  the  dele¬ 
gates  most.  Top  of  the  list  was  the 
punched-tape  program  .switching 
system  devised  by  G.  Portington  of 
Marconi’s  Wireless  Telegraph  Co. 
Designed  for  installation  in  one  of 
Britain’s  commercial  tv  centers,  the 
equipment  relies  on  relays  and  step¬ 
ping  switches. 

A  two-character  code  previews 
and  prelistens  to  the  next  program 
and  switches  this  to  the  correct  net¬ 
work  transmitter  at  the  appropriate 
moment.  Built  into  the  .system  is 
the  ability  to  advance  or  retard  the 
master  clock  by  a  known  deviation 
to  cope  with  program  over  or  un¬ 
der  running. 

Using  a  system  analogous  to  the 
NTSC  color  system,  E.  A.  How.son 
and  Dr.  Bell  of  Birmingham  Uni¬ 
versity  on  an  experimental  setup 
are  obtaining  a  2:1  bandwidth  re¬ 
duction  on  the  monochrome  video 
signal.  Splitting  the  video  into  two 
bands  from  0  to  1.5  me  and  1.5  to 
3.0  me,  the  upper  section  amplitude 


modulates  a  subcarrier  whose  fre¬ 
quency  is  an  odd  multiple  of  the 
half  line  scanning  rate.  Interleav¬ 
ing  is  by  recombining  the  lower 
sideband  with  the  original  0  to  1.5 
me  signal.  Reception  is  by  a  syn¬ 
chronous  demodulator  whose  lower 
sideband  is  recombined  with  the  re¬ 
ceived  signal  to  reconstitute  the  full 
0  to  3.0  me  video  signal. 

A  new  application  of  closed-cir¬ 
cuit  television  came  from  the  Metal¬ 
lurgy  Division  of  the  Atomic  En¬ 
ergy  Re.search  Establishment  where 
image  orthicon  tubes  coupled  to 
350-power  microscope  are  enabling 
microhardness  indentations  on 
radio  active  materials  to  be  meas¬ 
ured  to  better  than  ±:  I  micron  at 
an  overall  magnification  of  3000 
times.  Special  circuits  generate  X 
and  Y  direction  cursor  lines  on  the 
tube,  the  position  of  which  is  mea.s- 
ured  by  a  precision  time  delay  gen¬ 
erator. 

New  Gating  Circuit 

Although  color  tv  is  still  a  dream 
in  the  U.K.,  conference  papers 
showed  that  much  is  happening  be¬ 
hind  the  scenes.  Typical  was  the 
new  gating  circuit  from  Mullard 
Ltd.  for  single-gun  tv  color  tubes. 
It  overcomes  the  output  amplitude, 
efficiency,  and  gamma  defects  of 
the  chromagate  circuit  by  a  low- 

(Continued  on  p  42) 
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In  high  voltage  transformers, 
other  heavy  duty 
electrical  and 
electronic  equipment... 


THE  TREND  IS  TO  GASEOUS  INSULATION 
WITH  B&A  SULFUR  HEXAFLUORIDE 


The  trend  in  requirements  for  high 
voltage  equipment  is  toward  higher 
operating  voltages,  units  of  minimum 
size  and  weight,  greater  safety  and 
lower  maintenance  costs.  For  these 
reasons,  sulfur  hexafluoride  is  being 
used  to  insulate  a  wide  variety  of 
electrical  and  electronic  equipment 
Sulfur  hexafluoride  is  not  only  the 
preferred  gaseous  dielectric— it  has 
also  proved  superior  to  liquid  insula¬ 
tion  in  many  applications.  For  ex¬ 
ample,  the  use  of  SFo  instead  of  oil  to 
insulate  high  voltage  transformers 
has  the  following  advantages; 

High  Dielectric  Strength 
At  atmospheric  pressure,  SFe  has  a 
dielectric  strength  2  to  3  times  that 
of  air,  nitrogen  or  carbon  dioxide. 
This  favorable  ratio  increases  with 
pressure  so  that  in  the  range  of  2  to  3 
atmospheres  SFe  has  a  dielectric 
value  roughly  equivalent  to  trans¬ 
former  oil. 


Reduces  Noise  Level  and 
Weight  of  Equipment 

Both  the  noise  level  and  weight  of 
transformers  can  be  reduced  substan¬ 
tially  by  insulating  with  SFe  rather 
than  with  a  liquid.  The  low  noise  fea¬ 
ture  is  partioilarly  important  where 
residences  are  nearby.  Weight  sav¬ 
ings  pay  off  for  portable  eqtiipment 
and  reduce  installation  coste  for  sta¬ 
tionary  equipment 

Safe  to  Use 

SFe  is  non- toxic,  chemically  and  phy¬ 
siologically  inert,  fire-proof  and  ex¬ 
plosion-proof. 

Installation  Savings 

Installation  in  fire-proof  vaults  .is 
eliminated  and  bus  runs  can  be  short¬ 
ened  drastically  due  to  closer  prox¬ 
imity  of  transformer  to  generator. 


Many  of  these  advantages  are  also 
applicable  to  other  conunercial  uses 
of  sulfur  hexafluoride,  such  as  in: 
Interrupter  Switches 
Radio  and  Microwave  Frequency 
Power  Transmission 
X-Ray  Equipment 
Audio  Equipment 
Cathode  Ray  Accelerators 
Van  de  Graaff  Machines 
Television  Filterplexers 
Radar  Duplexers 
Gap  Tubes 
Switch  Gear 
Wave  Guides 
Airborne  Electronics 
Silicon  Rectifiers 

Investigate  all  the  advantages  of  B&A 
Sulfur  Hexafluoride  gaseous  insula¬ 
tion  now.  Write  for  technical  litera-^ 
ture. 


Efficient  Over  Wide 
Temperature  Range* 

SFe  is  stable  in  the  presence  of  most 
materials  of  construction  up  to  tem¬ 
peratures  of  about  150”C;  remains  a 
gas  down  to  — 63.8*C. 

'Where  extreme  inertneae  to  other  materials  is 
required  or  when  eervice  conditions  involve  tem¬ 
peratures  in  the  range  of  160*C  to  2S0*C  (or 
hifherl),  Baker  It  Adamaon’e  PerSuoropropane 
(^Ft)  is  recommended. 


BAKXjR  &  ADAMSON®  Eleotronio  Chemicals 


GENERAL  CHEMICAL  DIVISION 

40  Rootor  Straat.  Naw  York  6.  N.  V. 
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This  newest  Blaw-Knox  85'  Tracking  Antenna  is  part  of 
the  Space  Probe  Project  of  the  Jet  Propulsion  Laboratory 
at  Pasadena,  Calif.  It  will  be  used  to  maintain  communi¬ 
cations  with  space  vehicles  at  ranges  up  to  250,000  miles. 

Its  design  is  fully  determinate.  All  structural  members 
of  the  assembly  are  analyzed  for  stress  and  deflection 
before  fabrication.  Coupled  with  shop  fabrication  and  field 
erection  to  rigidly  accurate  tolerances,  it  is  capable  of  the 
highest  gain,  with  a  minimum  of  distortions  or  aberrations. 

The  entire  drive  system  embodies  such  critical  design 
requirements  as  infinitely  variable  movement  with  negligi¬ 
ble  creep  or  overrun  for  tracking.  The  slewing  drives  are 
capable  of  the  extremely  rapid  acceleration  and  decelera¬ 
tion  necessary  to  focus  on  t^gets. 
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Pioneering  like  this  is  the  latest  step  in  a  long  series  of 
Blaw-Knox  developments.  Such  milestones  as  the  Guyed 
Vertical  Radiator  design  in  AM  radio,  the  first  radar 
antenna  used  to  bounce  signals  off  the  moon,  and  the 
Tropospheric  Scatter  Antenna  for  over-the-horizon  tele¬ 
vision  have  marked  Blaw-Knox  as  a  world  leader  in  ad¬ 
vanced  design,  fabrication  and  erection  techniques. 

Blaw-Knox  welcomes  the  opportunity  to  translate  your 
most  advanced  concepts  into  highly  reliable  operating 
equipment.  Contact  the  Antenna  Group. 

.A-IltexiIlClS  —  Rotating,  Radio  Telescopes,  Radar,  Tropo¬ 
spheric  Scatter,  and  Ionospheric  Scatter. 


JLAWKNOX 


BI.AW-KNOX  COMPANY 

Blaw-Knox  Equipment  Division 
Pittsburgh  30,  Pennsylvania 


N^ew  BLAW-KN^OX  85'  diameter  tracking 
antenna  for  U.  S.  Lunar  Probe  Project 


85'  diameter  tracking  antenna,  shown  under  construction.  Reflector  face  surface  is  fabricated  from 
aluminum.  Pedestal,  Polar  Cage,  Declination  Cage  and  back  up  structure  are  of  galvanized  steeL 


Pulsed  Energy  Goes  In 


Precisely  Regulated  for 
Missile  Testing  and 
General  Use 


Diapulsa  unit  gats  final  inspection  aftar  installation  of  powor  supply  chassis  and  r-f  chassis 


New  27.12-mc  device  for  broad-spectrum  pulse 
therapy  now  treating  many  human  ailments 


NEW  YORK — Medical  use  of  month  at  a  doctors’  symposium 
pulsed  radio-frequency  energy  in  here. 

treatment  of  a  wide  assortment  of  The  symposium  was  presented  by 
human  ills  was  discussed  late  last  the  A.  J,  Ginsberg  Foundation, 

named  for  Dr.  Abraham  J.  Gins¬ 
berg,  the  New  York  doctor  who  de¬ 
veloped  the  pulse  technique  in  the 
early  30s  and  has  been  quietly  test¬ 
ing  it  ever  since. 

Dr.  Ginsberg’s  original  pulse 
equipment  employed  27.12  me,  one 
of  the  several  frequencies  open  to 
medical  use.  By  happy  chance,  it 
is  this  frequency  range  which  Dr. 
Ginsberg  and  .some  of  his  colleagues 
believe  “may  exert  the  most  bene¬ 
ficial  affect  on  living  tissue  of  any 
frequency  between  60  cps  and  vis¬ 
ible  light.’’ 

Avoids  Heat  Effects 

The  lab  equipment  used  by  Dr. 
Ginsberg  for  years  has  now  been 
production-engineered  and  repack¬ 
aged  for  sale  to  the  medical  profes¬ 
sion  by  Diapulse  Corp.,  N.  Y.  Units 
are  being  manufactured  for  Dia¬ 
pulse  at  Remington  Rand’s  Utica. 
N.  Y.,  plant.  Rem  Rand’s  parent 
Sperry-Rand  Corp.  has  also  made  a 
handful  of  top  physicists  available 
to  Diapulse  and  the  A.  J.  Ginsberg 
Foundation  for  further  research 
in  the  pulse-therapy  technique. 

Pulse-therapy  differs  from  r-f 
diathermy  in  that  it  does  not  rely 
on  the  production  of  heat;  rather, 
it  avoids  heat  effects  as  much  as 


Britons  Probe  .  . 

(Continued  from  p  .39) 


level  gating  technique  using  the  se¬ 
quential  switching  of  three  linear 
amplifiers  with  a  common  anode 
load,  followed  by  a  30  me  bandwidth 
amplifier. 

Heart  of  the  technique  is  the 
6BN6  gated  beam  tube  where  half¬ 
sine  pulses  are  supplied  to  the  lim¬ 
iter  grid  and  clamped  video  to  the 
quadrature  grid  respectively.  Out¬ 
put  pulses  thus  obtained  have  a  rise 
time  of  15  millimicroseconds  and 
amplitudes  up  to  100  v. 

Typifying  the  convention  theme 
of  no  major  breakthroughs  but 
steady  progress  was  the  discussion 
of  good  practice  techniques  in 
scanning  circuits  by  K.  E.  Martin 
of  Mullare  Ltd.  Circuit  improve¬ 
ments  of  third-harmonic  tuning, 
improved  ferrites,  and  the  use  of 
the  shorted-turn  linearity  and  width 
adjuster  are  enabling  British  de¬ 
signers  to  use  the  same  tubes  in  the 
line-scanning  circuits  for  this  year’s 
introduction  of  110-deg  picture 
tubes  as  used  in  1951  for  the  then- 
current  70-deg  tubes. 


available  in  30  standard¬ 
ized  and  militarized  models 
from  30  to  1500  amps . . . 
6  to  135  volts.  CHRISTIE’S 
QUALITY  CONTROL  is 
approved  by  the  A.E.C., 
leading  aircraft  and  missile 
manufacturers. 

Write  For  Bulletin  AC-SB-A 

CHRISTIE 
ELECTRIC  CORP. 

3410  W.  67th  Street 
Los  Angeles  43,  Calif. 
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how  HIGH  is 

"high  reliability”? 


here’s  sheer  torture  for  a  Pot! 


Clinics 

possible.  In  order  to  do  this,  and 
still  attain  high  peak  values,  Dr. 
Ginsberg  quite  early  in  the  game 
settled  on  pulses  of  high  energy  con¬ 
tent,  separated  by  enough  time  to 
permit  vascular  dissipation  of  heat. 

Diapulse  equipment  produces 
pulses  50-60  microseconds  in  dura¬ 
tion  at  a  rate  variable  from  80  to 
600  a  second.  Maximum  peak  power 
is  1,333  watts,  with  average  watt¬ 
age  in  the  most  common  modality 
around  36  watts. 

Energy  is  radiated  from  a  coil 
antenna  in  the  “treatment  head”  of 
the  device.  The  antenna  is  em¬ 
bedded  in  plastic  for  safety’s  sake. 
The  patient  is  placed  in  the  field  and 
the  coil  is  then  tuned  to  resonance ; 
the  patient  thus  becomes  part  of 
the  radiating  system. 

Labs  Confirm  Theory 

Besides  treating  affected  mem¬ 
bers  (in  cases  of  infection,  for 
instance),  Diapulse  technique  in¬ 
volves  irradiation  of  the  liver- 
adrenal  complex.  Dr.  Ginsberg’s 
operating  theory,  being  experi¬ 
mentally  confirmed  in  several  score 
clinical  laboratories  around  the 
country,  is  that  the  high-energy 
pulses  stimulate  the  general  de¬ 
fense  mechanism  of  the  body,  which 
then  works  extra  hard  to  overcome 
whatever  danger  is  present. 

The  location  of  general  defense 
controls  in  the  liver-adrenal  com¬ 
plex  and  the  lower  spine  has  been 
postulated  by  physiologists. 

Doctors  attending  the  symposium 
reported  results  of  Diapulse  therapy 
in  infections  of  the  ear,  upper 
respiratory  infection,  rheumatic  ail¬ 
ments,  pelvic  inflammations,  infec¬ 
tions  of  the  urinary  tract,  and  calci¬ 
fied  bursitis.  In  the  latter  case,  for 
example,  a  long  clinical  history  pro¬ 
vided  by  Dr.  Ginsberg  showed  91.3 
percent  efficacy,  with  complete  ab¬ 
sorption  of  deposited  calcium  in 
52.1  percent  of  the  cakes. 

Doctors  at  various  medical  re¬ 
search  centers  also  reported  on 
plans  for  documenting  possible  ef¬ 
fects  of  pulse  therapy  on  lipid 
(fats)  metabolism,  blood  circula¬ 
tion,  and  the  birth  rate  and  growth 
characteristics  of  several  genera¬ 
tions  of  mice. 


PROBLEM:  Preco  Inc.  needed  a  high 
reliability,  pendulum-actuated  sector  po¬ 
tentiometer  for  its  Automatic  Blade  Con¬ 
trol  to  serve  as  the  reference  for  control- 
!  ling  the  .transverse  slope  of  the  cutting 
blade  in  road-grading  equipment.  The  pot 
would  be  subjected  to  operating  conditions 
rarely  encountered  even  in  the  most  severe 
military  applications.  In  addition,  no  tech¬ 
nical  assistance  would  be  available  for 
maintenance  or  replacement. 


SOLUTION:  Using  precious  metal 
alloy  wire,  a  specially  formed  mandrel 
and  a  precious-metal  wiper  assembly.  Fair- 
child  engineers  developed  an  extremely 
high  resolution  pot  which  has  performed 
effectively  through  more  than  30  million 
cycles  with  a  linearity  of  0.13%  and  a 
resolution  of  0.5  miliradian.  Another  ex¬ 
ample  of  Fairchild  ability  to  custom  tailor 
precision  potentiometers  and  sensing  de¬ 
vices  to  solve  complex  problems  over  a 
wide  range  of  applications. 


V 


CUSTOMER’S  TEST  RESULT 

Other  designs  failed  after  only 
2  months’  wear 

FAIRCHILD’S  POT  has  exhibited 
an  equivalent  of  5  to  10  years’  life 


CONTROLS 

CORPORATION 


COMPONCNTS  DIVISION  Oft.  MB 
22S  rark  A»tmw  HKkswila,  L  U  N.  T.  •  till  t.  WaalMiftM  >M.  in  Mittin.  Cs. 
A  Subsidiary  of  Paircbiid  Camara  and  instrumsnt  Corporation 


o  criios 
o  ntssuu 

o  TIMNSOUCftS 

o  K>rtNriOMirt»s 

*  ACCfiftOMfrfts 


ELECTRONICS  •  JULY  31,  1959 


CIRCLE  NO.  43  READER  SERVICE  CARD  43 


5*ccl 


For  high-reliability  switching 


APPLICATION  NOTES  _ 

VOLTAGE  SWITCHING  CIRCUIT 
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NON-SATUMTING  CURRENT  MODE  SWITCH 


4  niMtte  I  3.6  iHMsec  I  5.5  tnMsec  10.4  tn  sec 


OUTfUT  WAVffORM 


MONOSTABLE  MULTIVIBRATOR 

t,  Pulse  length  (depends  on  | 

20  fiVAsec  40  mMsec  120  mMsec 


S  tim**  actual  aiza 


Exact  product  uniformity  and 
raproducibillty  is  another  ben¬ 
efit  to  you  from  Tl’s  diffused- 
base  production  process.  Max¬ 
imum  mechanical  strength  and 
high  heat  transfer  character¬ 
istics  are  a  direct  result  of 
mounting  the  wafer  directly  to 
the  header. 


Highest  inherent  reliability  provided 
by  diffused-base  *mesa*  process 

Higher  reliability  because  of  lower  operating 
junction  temperature  from  the  industry’s  highest 
dissipation  germanium  ultra-high  speed  switcher. 

^  Increased  protection  against  surge  voltagea 
provided  by  diffused  junction  (rugged  emitter- 
base  junction)  permits  greater  design  freedom. 

^  Maximum  resistance  to  shock  and  vibration  is 
designed  into  all  TI  diffused-base  products  by 
fusing  the  semiconductor  wafer  directly  to  the 
header. 

Iij  Now  utilize  the  combination  of  maximum 
reliability  and  ultra-high  speed  switching 
III  furnished  by  TI2N705’s.  Reliability  is 
Actual  Size  determined  largely  by  device  operating 
junction  temperature.  2N705  300~mw  dissipation  at 
25°C  case  temperature  and  operation  to  100°C 
junction  temperature  gives  you  three  times  greater 
power  handling  capacity  plus  typical  total  switching 
times  of  25  m/xsec! 

TRUE  SWITCHING  SPEED 

A  transistor’s  true  switching  speed  in  any  circuit  is 
dependent  on  the  amount  of  over-drive  designed  in 
the  circuit:  Overdrive  —  IhhtK 

Ics 

Below  is  the  speed-up  of  2N705’s  as  a  function  of 
overdrive  characteristics. 

TURN-ON  TIME  vs  OVERDRIVE  FAaOR 


2  4 

OVBIMtVE  FAaOR 


Texas 


FROM  THE  WORLD’S  LARGEST  SEMICONDUCTOR  PLANT 
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Va  PULSE  TEST 


0  10  100  1000 
HOUtS 


Vtt  PULSE  TEST 


'  0  10  100  1000 
HOUtS 


RELIABILITY  INSURED  BY  RUGGED 
DESIGN,  TEST 

5000-hours  life  test  data!  Check  the  curves  on  the 
right  for  yourself  and  see  how  TFs  2N705  hpE  and 
IcBo  proved-performance  characteristics  apply  to 
your  high  speed  switching  requirements.  Also,  for 
absolute  assurance  of  conformance  to  specifications, 
all  units  are  stabilized  at  100°C  for  100  hours  and 
then  100%  production  tested! 

Rugged  Emitter>Baee  Junction 

For  an  added  design  safety  factor,  consider  the 
voltage  surge  tests  shown  above  from  which  the 
graphic  data  on  this  page  was  obtained.  In  a  circuit 
utilizing  2N705’s  a  voltage  pulse  was  applied  to  the 
emitter  base  diode  in  sufficient  magnitude  that  it 
resulted  in  breakdown  of  the  emitter  base  diode, 
causing  flow  of  a  1,  5  and  10  ma  current  in  each  of 
three  separated  device  groups.  This  test  was  contin¬ 
ued  for  1000  hours  and  all  test  data  indicated  that 
device  characteristics  Icbo,  hpE,  Veb,  and  Vcb  were 
unaffected  by  this  1000  hour  pulse  test. 

Like  all  other  Tl  semiconductors,  the  new  2N705 
series  is  guaranteed  for  one  full  year. 


100*C  SHELF  LIFE 


0  100  1000  loxm 

’  TIME-HOURS 


100®C  SHELF  LIFE 


lcw®Vc,  =  -4.5  V  T„=25«C 


absolute  maximum  ratings  at  25 *C  case  temperature 

(unless  otherwise  specified)  2N705  2N710 


Collector-Base  Voltage  .  .  . 

Emitter-Base  Voltage  .  ,  , 

Collector-Emitter  Voltage  .  • 

Storage  Temperature  Range  .  . 

Emitter  Current  .... 
Collector  Current  .... 
Collector  Jimction  Temperature  . 
Total  Device  Dissipation 


— 15  V  —  15  V 

—  3.5v  -  2.0  V 

—  15v  —  15v 

.  -65to-|-100°C 

—  50  ma  —  50  ma 

—  50  ma  ■  —  50  ma 

-}-100°C  -i-100°C 

.300  mw*  .300  mw* 


Derate  at  4  mw/°C.  This  is  equivalent  to  a  maximum  power  rating  of  300  mw  at  a 
case  temperature  of  25°C.  The  power  rating  in  free  air  at  25°C  is  150  mw. 


Evaluate  the  data  on  these  pages  for 
your  requirements  and  call  your  nearby 
•  Tl  sales  office  for  complete  price  and 
delivery  information  ...  or  contact  your 
authorized  Tl  distributor  for  off-the* 
shelf  overnight  delivery! 


Instruments 

INCORPORATED 

8EMICONOUCTOR-COMPONENTS  DIVISION 

13500  N.  CENTRAI.  EXPRESSWAY 

POST  OFFICE  BOX  312  .  DALLAS.  TEXAS 


Write  on  your  company  letterhead 
describing  your  application  for 
•pecific  details  on  Tl  products. 


Low  cost,  versatile  DIGITAL  SYSTEMS 

for  automatic  testing  of  / 
transistors^  resistors ^  diodes 
and  eapacitors  ^  / 

A 


Small  E-I  automatic  digital  systems  pro> 
vide  many  advantages.  First,  they  cost  less. 
This  is  primarily  the  result  of  large-quan¬ 
tity  manufacture  of  modules  which  make 
up  the  E-I  system.  Cost  is  almost  a  linear 
function  of  performance  capabilities 
desired  in  the  system. 

Second,  they  are  exceptionally  versatile. 
The  E-I  system  can  be  expanded  simply 
by  adding  appropriate  modules.  Typical 
systems  presently  in  use  measure  resist¬ 
ance,  capacitance,  DC  and  AC  voltages, 
DC/DC  ratios,  AC/DC  ratios,  AC/AC 
ratios  and  combinations  of  these.  Meas¬ 
urements  to  four  or  five  digits  can  be  vis¬ 


ually  displayed  and  printed  out  at  rates  up 
to  five  readings  per  second.  Operation  can 
be  semi-  or  totally  automatic  with  go/no 
go  comparison  of  values  and  programmed 
readout  at  periodic  intervals.  Scanners  can 
be  provided  for  scanning  thousands  of 
single  and  multi-wire  input  channels.  In 
brief,  the  E-I  system  has  an  extensive 
scope  of  operating  capability. 

Third,  E-I  systems  provide  unmatched 
reliability.  Where  practicable,  circuits  are 
totally  transistorized.  The  use  of  etched, 
plug-in  circuit  boards,  and  modular  inter¬ 
nal  construction  make  maintenance  checks 
and  in-plant  repairs  easy. 


Typical  E-I  systam  for  ovalaating  componeati- 

includet  100  channel  input  signal  scanner.  Can  digi¬ 
tize  DC  voltage,  resistance,  AC  voltage  and  DC/DC 
voltage  ratio  analogs.  Digital  equivalents  are  recorded 
on  strip  printer  for  “quick  look”  data  and  on  punch 
paper  tape  for  additional  data  reduction  by  digital 
computer. 


Lower  cost,  maximum  versatility  and 
greater  reliability— if  you  want  these 
advantages  in  your  component  test  sys¬ 
tem,  contact  your  nearest  E-I  representa¬ 
tive.  He  can  give  you  complete  informa¬ 
tion  or  answer  any  specific  questions  you 
may  have. 


leefro  InstrumentSy  Inc.  E 
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Computers  Lighten  Air  Load 

They're  now  handling  20  percent  of  Idlewild's 
flight-plan  data.  Soon  it  will  be  50  percent 


NEW  YORK — Electronic  com¬ 
puters  have  been  processing  20  per¬ 
cent  of  flight-plan  information 
handled  over  the  last  six  months  at 
the  Federal  Aviation  Agency’s  Air 
Route  Traffic  Control  Center  here 
at  New  York  International  Air¬ 
port  (Idlewild). 

Operating  Costs 

It  is  expected  that  operating  ca¬ 
pacity  will  be  upped  to  50  percent 
shortly.  Operating  and  mainte¬ 
nance  costs  for  the  computer  instal¬ 
lation  have  been  about  $27,000  per 
month  for  8-hr  daily  operation. 

Eventual  goal  is  to  process  and 
display  all  data  automatically. 
Initial  installations  will  be  limited 
to  the  northeast  area  covered  by 
FAA  Region  1,  with  nationwide 
coverage  expected  by  1965.  Com- 


Flifhtt  or*  b«ing  charted  in  FAA'i  Flight 
Control  room  at  IdUwild  Airport.  Routing 
cords  show  information  from  Romington 
Rond  Univac  Filo-Computor  systom 

puters  are  presently  in  use  here, 
in  Washington,  D.  C.,  and  at  In¬ 
dianapolis. 


Checking  New  10-kw  Transmitter 


Army  Signal  Corps  ofRctrs  discuss  singlo-sidoband,  10-kw  tronsmittor  usod  with  Army's 
now  air-transportablo  radio  communications  systom,  AN/TSC-1A.  Dosignod  and  manufac- 
turod  by  Adlor  Eloctronics,  systom  givos  combat  commandors  a  1,000  to  2,000  mi  com¬ 
munication  capability  proviously  possible  only  with  largo,  fixod  radio  installations.  Entiro 
systom,  along  with  roquirod  40  oporoting  porsonnol,  can  bo  assomblod,  loodod  into  two 
C-124's  and  mado  airborno  within  12  hours.  On  arrival,  systom  can  bo  mado  roady  for 
intorim  oporation  in  about  four  hours 


TEXAS  INSTRUMENTS 
SEMICONDUCTORS 

From 

NEWARK 

ELECTRIC  CO. 

Your  Authorized 
Tl  Distributor 

Tl  somiconductors  oro  l/SE^RROVEO 
by  thousands  of  customors  and 
GUARANTEED  for  ono  full  yoorl 
Now  ovoiloblo  at  Factory  Pricos  In 
1-9V9  quontitios: 

Silicon  transistors,  gormonium  Iron* 
sistors,  silicon  diodos  and  roctifiors 
and  carbon  film  rosistors. 
sonsistor  silicon  rosistors:  1-499 
tan-TI-cop  tantalum  capacitors:  1-99 


FREE 

Newark  Electric's  all-new, 
1959  INDUSTRIAL  ELEC-* 
TRONICS  CATALOG  #69 

Order  now  for  yoyr  copy  of  this 
388-page  reference  to  the  newest 
electronic  devices,  including  Texas 
Instruments  complete  line  of  semi 
conductors  and  components. 
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Output  60  400 

MA  Cp»  Cp» 


$#•  thpM  products  at  1959  Woscon  Convontion,  Booth  Numbort  3218-3220. 


MEETINGS  AHEAD 


July  30-31:  Computers  &  Data  Proc¬ 
essing,  Denver  Research  Inst.,  Stan¬ 
ley  Hotel,  Estes  Park,  Colo. 


Aug.  4-5:  American  Astronautical  So¬ 
ciety,  Western  National  Meeting, 
Ambassador  Hotel,  Los  Angeles. 


Aug.  17:  Ultrasonics,  National  Sym¬ 
posium,  PGUE  of  IRE,  Stanford 
Univ.,  Palo  Alto,  Calif. 


Aug.  18-21:  Western  Electronics  Show 
and  Convention,  WESCON,  Cow 
Palace,  San  Francisco. 


Aug.  23-26:  Electrical  Conf.  of  the 
Petroleum  Industry,  AIEE,  Wilton 
Hotel,  Long  Beach,  Calif. 


Aug.  24-26:  Gas  Dynamics  Sympo¬ 
sium:  Plasma  Physics,  Magnetogas- 
dynamics ;  American  Rocket  Society, 
Northwestern  Univ.,  Evanston,  Ill. 


Aug.  24-27 :  Ballistic  Missile  and 
Space  Technology,  USAF,  Space 
Technology  Labs,  Inc.,  Los  Angeles. 


Aug.  31-Sept.  1:  Elemental  and  Com¬ 
pound  Semiconductors,  Tech.  Conf., 
AIME,  Statler  Hotel,  Boston. 


Aug.  31 -Sept.  2:  Army-Navy  Instru¬ 
mentation  Program,  Annual  Sym¬ 
posium,  Douglas  Aircraft  and  Bell 
Helicopter,  Statler-Hilton,  Dallas. 


Sept.  1-3:  Association  for  Computing 
Machinery,  National  Conf.,  MIT, 
Cambridge,  Mass. 


Sept.  3-6:  Air  Force  Association’s  Na¬ 
tional  Convention,  Exhibition  Hall, 
Miami  Beach,  Fla. 


Sept.  17-18:  Engineering,  Writing  and 
Speech,  Dual  National  Symposium, 
PGEWS  of  IRE,  Sheraton-Plaza 
Hotel,  Boston;  Ambassador  Hotel, 
Los  Angeles. 


Oct.  12-15:  National  Electronics  Con¬ 
ference,  IRE,  AIEE,  EIA,  SMPTE, 
Sherman  Hotel,  Chicago. 


Sept.  21-25:  Instrument- Automation 
Conf.  &  Exhibit,  ISA,  International 
Amphitheater,  Chicago. 


Mar.  21-24,  1960:  Institute  of  Radio 
Engineers,  National  Convention, 
Coliseum  &  Waldorf-Astoria  Hotel, 
N.  Y.  C. 


TRANSPAC* 

Miniaturized 

SOLID  STATE  POWER  PACKS 

New  Short-Circuit  and  Transient-Proof  Circuitry . . 


FEATURES: 

CloMiy  R*9ula*«d 
Low  RippI*  Cofitant 
Advancod  Tharmol  D«tign 

Short-Circuit  Rroof  . .  . 
automatic  rocovery 

Improvod  Ckcoitry  and 
Trondctor  Typos 

Thormal  Trontittor  Stud 
Tomporoturo  Monitor  and 
Automatic  Cut-Off 

No  IncrooM  In  Six*  or 
Woight 

No  IncrooM  In  Rrico 


ERA'S  transistorized  Transpucx  feature  advanced  circuit  designs  and  improved 
technical  specifications.  New  features  include  the  incorporation  of  a  special 
current  limiter  and  protective  circuitry.  The  current  flow  is  monitored  and 
in  the  event  the  load  current  exceeds  a  designated  value,  the  current  limiter 
reverses  the  control  biases  and  prevents  additional  current  from  flowing.  Also 
included  in  these  units  is  a  thermostatic  device  which  registers  transistoi 
stud  temperatures.  In  the  event  these  temperatures  become  excessive,  the  ther¬ 
mostatic  unit  opens  the  circuit  and  thus  prevents  thermal  run-away  or  damage  to 
the  unit  or  external  circuit. 

Wired  into  circuits  like  other  components,  Transpncs  supply  a  rugged,  reliable 
source  of  DC  power  for  all  types  of  miniature  or  standard  size  electronic  devices. 


®ll»g.  U.S.  Pof.  Off. 


STANDARD  MODELS 

Input  105-125  VAC,  60  or 
400  qit.  Input  rogulation  bot- 
tor  than  ±0.1%.  Output  rog- 
ulotion  bottor  then  ±0.1%. 
Rippio  lot*  than  0.05%.  All 
loml-conductor  dotignt. 

CASE  SIZES:  (WxDkH  inch.) 

D-2%x3VU«4V4 

C-2%x2%x3'f1* 

**Pricoi  fOB  Ctdar  Grovo. 
Subjtct  la  chongo  without 
notico 

ModoU  liitod  art  tlo<k  units. 
Spociol  dotignt  also  avail- 
oblo  to  custonsors  spocifica- 
tions.  Write  for  litoroturo 
and  quotations. 


FIXED  VOLTAGE  TYPES 


Model  Output  Current  60 
No.  Vehs  Mo-Mox  Cps 

TRS  5  0-200  D 


ADJUSTABLE  VOLTAGE  TYPES 


Ne.  Range 
TR5A  5-10 
TR10A  10  20 
TB20A  20-30 
TR30A  30-40 
TR40A  40-50 
TR50A  50-55 


*400  cps  units  designated  by  prefix  "F"  (ie,  TR5F,  etc.) 


ELECTRONIC  RESEARCH  ASSOCIATES,  INC. 


67  Factory  PI.,  Cedar  Grove,  N.  J. 


CEnter  9-3000 


TWX  Njn44 
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Era  Electric  Corporation  *  Nutley,  N.  J.  Era  Pacific  Inc.  *  Santa  Monica,  Cal. 


There’s  more  news  in  ON  the 
MARKET,  PLANTS  and  PEO¬ 
PLE,  and  other  departments  be¬ 
ginning  on  p  102. 
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When  you’re  dicing  or  wafering 
germanium  for  transistors,  silicon  for 
nigh  temperature  parts,  or  quartz 
crystals  for  radio  transmission,  your 
diamond  wheels  must  be  uniformly 
thin  to  assure  dimensional  accuracy 
of  the  parts  you  cut  —  especially  im¬ 
portant  in  gang  dicing. 

Whatever  their  thinness,  Norton 
diamond  tvheels  cut  fast,  free  and 
straight.  And  their  non-chipping  ac¬ 
tion  avoids  u-asting  material  —  a 
particularly  cost-saving  benefit  tvhen 
you're  grinding  germanium,  silicon, 
quartz  crystals,  etc. 

Remember:  Norton  was  first  to  in¬ 
troduce  all  three  types  of  diamond 
wheels  —  resinoid,  metal  and  vitrified 
bonded  .  .  .  does  all  its  own  sizing, 
grading  and  checking  of  diamonds  . . . 
duplicates  wheel  S|)ecifications  with 
constant  accuracy,  brings  you  a  com¬ 
plete  line,  covering  every  application. 

See  your  Norton  distributor  for 
prompt  service  on  the  diamond 
wheels  you  need.  Or  write  to  Norton 
Company,  General  Offices,  Worcester 
6,  Mass.  Plants  and  distributors  all 
around  the  world.  w-ieo6 


NORTON 


(Sfakin^  bettw  produob,,, 
to  mho  yoyr  produds  bettor 


NORTON  RIOOUCTSt 
Abfotivat  •  Grinding  Whnnb 
Grinding  Machinni  •  R*(ractori«« 
BEHR-MANNING  DIVISIONi 
Cootnd  Abrativnt  •  Stiorpnning  Slonni 
Pratwra-Snnsitiv*  Top** 


MIKING  NORTON  DIAMOND  CUT-OFF  WHEELS  proves  you  can  get  the  required 
thinness  which  is  just  one  of  their  advantages  for  better,  lower  cost  electronic  parts. 
The  wheels  shown  measure,  in  top  to  bottom  photos,  2"  x  .004",  3"  x  .006",  and 
4"  X  .021"  —  the  first  being  as  thin  as  the  cover  of  this  magazine  you’re  reading.  And 
their  uniform  thinness  enables  accurate  grouping  that  saves  valuable  electronic  material. 
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Philco  Ground-Space  Communications  System 
commands  and  tracks  DISCOVERER  satellite 


DISCOVERER  .  .  .  the  United  States’  newest  earth 
satellite  ...  is  opening  new  vistas  on  the  frontier  of 
outer  space.  And  Philco  is  proud  to  play  an  important 
role  in  this  renowned  achievement  as  a  part  of  the 
Discoverer  Team  ...  in  conjunction  with  the  Lock¬ 
heed  Aircraft  Corporation  and  the  Air  Force  at  the 
direction  of  the  Advanced  Research  Projects  Agency 
of  the  Department  of  Defense. 

As  the  subcontractor  for  Discoverer’s  entire  com¬ 
munications  system,  Philco  designed  and  developed 
the  vast  complexity  of  ground-space  communica¬ 
tions,  tracking,  commanding  and  data  gathering  and 
processing  systems. 

The  Philco-designed  and  equipped  system  ob¬ 
serves  and  commands  Discoverer  through  a  series  of 


five  tracking  and  data  collection  stations  in  Alaska, 
California,  Hawaii  and  a  specially  equipped  ship  at 
sea.  Philco  continues  its  participation  in  the  Discoverer 
Program  by  assisting  in  the  actual  operation  and 
maintenance  of  the  communications  and  data  han¬ 
dling  network. 

Philco’s  part  in  the  Discoverer  Program  is  typical 
of  the  many  and  diverse  advanced  research  and 
development  activities  being  conducted  in  our  lab¬ 
oratories  on  the  East  and  West  Coasts  where  outstand¬ 
ing  career  opportunities  abound  for  Engineers, 
Mathematicians,  and  Physicists. 

In  the  wonder-world  of  advanced  electronics,  look 
to  the  leader.  Look  ahead  . . .  and  you’ll  choose  Philco  ! 


PHII.CO 

GOVERNMENT  AND  INDUSTRIAL  DIVISION 

WESTERN  DEVELOPMENT  LABORATORIES 

PHILADELPHIA,  PENNSYLVANIA  PALO  ALTO.  CALIFORNIA 
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Cen^ab 


your  job  . .  and 


^or  military*  oommeroial* 
transistor*  and 
oommunioation  applications 

Here  is  a  graphic  illustration  of  how  Centralab 
has  met  your  needs  for  greater  and  greater 
miniaturization.  Pictured  (actual  size)  are 
three  ultra-miniature  Centralab  Radiohms.® 
When  introduced,  each  was  the  smallest  vari¬ 
able  resistor  on  the  market — and  was  super¬ 
seded  in  that  position  only  by  the  introduction 
of  the  next  smaller  Centralab  unit. 

These  variable  resistors  are  available  in  a 
variety  of  mounting  styles,  to  meet  the  most 
stringent  space  requirements — further  testi¬ 
mony  of  Centralab  leadership  in  the  develop¬ 
ment  of  ultra-miniature  components. 
Increasing  component  density  is  your  job  .  . . 
and  Centralab’s. 


MODEL  1 

Component  Density  9  per  cu.  in.  * 
Diameter  0.625';  Depth  0.371* 
Rating  1/10  watt 


MODEL  6 

Component  Density  18  per  cu.  in.  * 
Diameter  0.502';  Depth  0.155' w  10% 
Rating  1/I0_watt 


MODEL  8 

Component  Density  158  per  cu.  in.  4> 
Diameter  0.286';  Depth  0.110^5% 
Rating  1/10  watt 


SPECIFICATIONS: 

Modal  •  Rodiohm^i  500  ohms  to  10  megohmt;  at 
1/10  watt,  wide  range  of  tapers,  250°  rotation, 
minimum  rotational  life  25,000  cycles. 

Med*l  6  Radlehm^t  500  ohms  to  10  megohms  at 
1/10  watt,  wide  range  of  tapers,  250°  rotation, 
minimum  rotational  life  25,000  cycles.  Also  avail¬ 
able  with  SPST  switch. 

Modal  1  Rodiohm*:  500  ohms  to  10  megohms  at 
1/10  watt,  wide  range  of  tapers,  260°  rotation, 
minimum  rotational  life  25,000  cycles.  Also  avail¬ 
able  with  SPST  switch. 

Detailed  specifications  are  available  in  Centralab 
Technical  Bulletins.  Write  for  your  free  copies. 
Model  1  and  Model  6  Radiohms*  are  stocked 
by  your  Centralab  distributor,  available  as  the 
B16  and  SM  control  series  respectively. 


:]( Cubio  Inoh.  rather  than  oublo  foot,  ia  used 
to  provide  a  more  realiatio  and  more  readily 
viaualized  standard  of  oompariaon. 

A  DIVISION  OF  GLOBE-UNION  INC. 

914G  EAST  KEEFE  AVE.«  MILWAUKEE  1.  WIS. 

In  Canada:  669  Bayview  Avenue,  Toronto  17,  Ont. 


VARIABLE  RESISTORS  •  ELECTRONIC  SWITCHES  •  CERAMIC  CAPACITORS  •  PACKAGED  ELECTRONIC  CIRCUITS  •  ENGINEERED  CERAMICS 
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Specified  by  Paneiiit 
Suppiied  by  CMC:  at 


An  Adaptable  Printer  with 
Day  In -Day  Out  Reliability 


Understandably,  Panellit’s  requirements  for  a  digU 
tal  printer  were  strict.  The  Skokie,  Illinois  firm's 
recording  annunciator,  which  monitors  trouble  in 
equipment  operations,  has  to  have  around-the- 
clock  reliability.  It  has  to  indicate  what  went 
wrong,  exactly  when  it  went  wrong,  and  for  how 
long.  In  many  instances,  the  printer  must  operate 
at  remote  stations,  unattended.  Paneiiit  chose 
CMC's  new  digital  printer  to  provide  this  high 
degree  of  dependability. 

READILY  ADAPTED 

The  tape  above  shows  the  adaptability  of  CMC’s 
printer  to  special  applications.  The  Paneiiit  system 
scans  a  number  of  points  and  then  records,  in  a 
single  twelve  digit  printout,  the  off-normal  point, 
the  off-normal  code,  the  hour,  minute  and  hun¬ 
dredth  of  a  minute.  The  date  is  printed  every 
twelve  hours  and  on  demand. 

The  system  detects  the  first  off-normal  to  a  one 
cycle  accuracy  and  records  sequentially  at  the  rate 


of  four  alarms  per  second.  Alarms  occurring  faster 
are  stored  in  the  memory  unit  and  printed  accord¬ 
ing  to  a  built-in  sequence.  The  entire  record  is  neat, 
compact  and  permanent. 


PRINTER  FEATURES 

No  stepping  switches  ★  4  lines  per  second  printout 
★  parallel  entry  ★  8  options...  10  line  output  to 
drive  punches  and  electric  typewriters,  analog  out¬ 
put  to  drive  strip  chart  recorder,  inline  readout, 
accumulator,  code  converter,  transistorized  drive, 
add-subtract  solenoid,  print-line  identification  ★ 
rugged  unitized  construction  ★  compatible  with 
any  line  of  counting  equipment. 


KEY  SPECIFICATIONS  •  Model  400C  Digital  Printer 

Print-out  capacity  6  digits  standard,  up  to  12  on  special 
order.  Accuracy  determined  by  basic  counting  instrument.., 
display  time  0.2  seconds  minimum,  maximum  controlled  by 
counter  or  system.  Weight  64  lbs. 


CMC  engineering  representatives  are  located  in 
principal  cities.  For  complete  information  on  this 
all-new  instrument,  phone  your  nearby  represen¬ 
tative  or  write  directly  to  Dept.  1M7-A 


Computer-Measurements 

Company  A  Division  of  Pacific  Industries,  Inc. 
12970  Bradley  Avenue,  Sylmar,  California 
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Crowing  of  germanium  crytlol  in  ribbon  lorm  at  Waslinghoute  Research  laboratories 


Transistorizing 


Equipment 


By  RONALD  K.  JUROEN  ,  Associate  Eciltor 


SEMICONDUCTOR  DEVICES  •  ASSOCIATED  COMPONENTS  •  SOLID  CIRCUITS 
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IN  THE  ELEVEN  YEARS  since  the  announcement  of  the  point-contact  transistor, 
the  electronics  industry  has  seen  a  laboratory  curiosity  develop  into  a  tech¬ 
nological  giant.  The  point-contact  transistor  has  been  largely  bypassed  by 
other  types.  Basic  design  approaches  to  semiconductor  devices  have  been 
broadened.  Fields  of  application  are  now  also  much  wider  in  scope.  And  the 
end  is  not  in  sight. 

Virtues  of  the  transistor  are  many.  It  has  a  high  gain-bandwidth  figure  of 
merit.  Size,  ruggedness  and  low-power  requirements  are  inherent.  It  has  made 
possible  many  high-speed  computer  developments  of  the  past  decade.  It  is 
at  once  an  active  element  and  a  true  switch.  Therefore,  it  has  been  applied  to 
construction  of  high-efficiency  switching  and  power-control  circuits  previously 
dependent  upon  low-speed  mechanical  devices. 

It  has  been  said  that  a  technological  plateau  in  transistor  manufacturing 
know-how  has  been  reached.  This  may  be  temporarily  true.  Practical  applica¬ 
tion  of  new  materials  could  change  the  picture  considerably.  Perhaps  it  will 
yet  be  possible  to  design  totally  new  transistors  that  can  be  mass-produced 
and  lessen  some  of  today's  high-frequency  and  power-handling  problems. 

Whether  or  not  there  are  advances  in  the  state  of  the  art  in  the  future 
comparable  to  those  of  the  past  eleven  years,  one  fact  is  obvious.  The 
transistor  circuit  designer,  as  well  as  the  semiconductor  device  designer,  has 
matured  in  his  thinking.  Although  the  circuit  man  is  not  particularly  concerned 
with  alloy  junctions,  diffused  bases  or  mesa  constructions,  he  is  vitally  inter¬ 
ested  in  whether  a  transistor  is  available,  how  much  it  costs  and  how  it  will 
perform. 

The  circuit  designer  has  learned  to  live  with  the  transistor's  limitations  just 
as  he  first  learned  its  many  advantages.  He  now  takes  the  transistor's  inherent 
impedance  characteristics  and  temperature  sensitivity  in  stride.  He  is  less  unhappy 
with  nonuniformity  than  he  used  to  be  and  he  has  learned  ways  of  protect¬ 
ing  transistors  against  even  minor  changes  in  supply  voltages. 

It  is  not  the  intent  of  this  report  to  concentrate  on  circuit  design  techniques. 
Its  primary  purpose  is  to  present  information  on  the  application  of  transistors 
and  trends  for  the  future. 


The  Front  Cover 

Garmonium  in««a  transistor  photographod  by  Boll 
lob's  physicist.  Or.  H.  K.  Gummel.  Groon  light  is  inci- 
dont  light  on  transistor.  Roddish  light  is  boing  omittod 
by  hoovily  dopod  pn  junction  of  transistor  that  has 
boon  bock-biasad.  Simplicity  of  light  pottom  may  bo 
indkativo  of  porfoction  of  oNoying  process  usad  in 
forming  junction  ^ 

At  top,  on  loft,  is  a  Taxas  Instrumants  computing 
programmor  used  to  calculato  tha  oxoct  tima  of 
ojaction  for  tha  instrumant  pockogo  in  tha  nosa  of 
an  ICBM.  Dovko  is  gold-pkitad  for  maximum  hoot- 
raRacting  choroctaristics  ' 

At  cantor  it  Strombarg-Corlson't  braodboord  otsam* 
blaga  of  EUCLID  (Elactronk  Unitixad  Componants 
for  tha  Logkol  intarprotation  of  Data)  moduiat. 
Modular  concapt  it  dasignad  to  shorton  tha  davolop- 
mant  tima  in  tha  construction  of  a  tpacial-purposo  « 
olactronic  data  handling  systom 


At  bottom,  comparison  of  now  Gubon  Industrias' 
singla-pockogo  accalaromatar  systom  for  mitsila  usa 
with  oldar  varsion  in  ihrao  parts 


Semiconductor  Devices 

Availability,  selection  and  state-of-the-art  limitations  of  transistors 
and  other  semiconductor  devices  are  discussed,  with  trends  for 
the  future  uppermost  in  mind 


In  any  discussion  of  transistorized  equipment,  a 
logical  starting  point  is  a  determination  of  when  to 
transistorize.  This  decision  is  not  necessarily  an  easy 
one — unless  military  requirements  or  other  independ¬ 
ent  factors  dictate  the  an.swer.  But,  in  general,  the 
transistor  should  be  used  when  it  represents  the  best 
element  for  any  particular  circuit  application. 

There  are  the  obvious  considerations  of  economics 
and  availability  and  such  general  factors  as  size, 
weight  and  available  power.  One  approach  to  the 
problem  might  be  to  consider  first  the  factors  already 
mentioned.  Assume  that  these  considerations  tend  to 
throw  the  decision  in  favor  of  using  transistors. 
Then,  determine  whether  or  not  the  environmental 
and  operating  conditions  are  within  the  limitations 
of  available  transistors.  A  recent  paper’  summarizes 
the  state-of-the-art  limitations  of  semiconductor  de¬ 
vices  available  commercially  at  the  end  of  1958.  Tables 
I,  II  and  III  are  based  on  tables  given  in  this  paper. 

TK.VNSISTOK  SELECTION — ^Once  a  decision  has 
been  made  to  use  transistors  in  the  design  of  a  par¬ 
ticular  equipment,  there  still  remain.s  the  matter  of 
selection.  There  are  presently  about  700  different 
transistor  types  on  the  market,  although  basic  designs 
number  about  30.  The  large  number  of  different  types 
is  due  largely  to  nonuniformity  of  transistor  param¬ 
eters.  Different  type  numbers  get  assigned  to  similar 
units  where  only  one  major  parameter  is  at  variance 
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to  any  great  degree.  For  example,  the  2N444,  2N445, 
2N446,  2N447,  2N519,  2N520,  2N521,  2N522  and 
2N523  are  identical  except  for  alpha  cutoff  frequency". 
In  many  cases,  the  grading  process  with  transistors'* 
results  in  the  lowest  performance  types  obtained  in 
great  quantities,  the  next  better  types  in  large  quan¬ 
tities  and  the  third  and  possibly  fourth  types  in 
further  decreased  quantities. 

There  are  many  guides  to  selection  of  transistors 
available  from  transistor  manufacturers  and  other 
sources.  Many  of  the.se  include  interchangeability 
guides.  There  is  no  short  cut  to  transi.stor  selection. 
For  this  reason,  there  is  no  attempt  here  to  list  all 
available  transistor  types  and  characteristics.  How¬ 
ever,  Tables  IV,  V,  VI  and  VII  give  typical  character¬ 
istics  of  semiconductor  diodes  rectifiers  and  transis¬ 
tors  of  all  types*. 

HKJH-FKEtU’E.Nt’Y  TBANSISTOBS  -Current  lab¬ 
oratory  development  work  on  high-frequency  tran¬ 
sistors  is  encouraging.  Bell  Telephone  Laboratories, 
for  example,  have  a  mesa  transistor  in  operation 
with  a  coaxial  encapsulation  designed  to  match  50- 
ohm  coaxial  line.  It  is  operated  common  emitter  and 
is  intended  for  application  as  an  oscillator  or  ampli¬ 
fier  operating  at  3  kmc  or  in  feedback-amplifier  ap¬ 
plications  requiring  500-mc  bandwidth.  Philco  Corp. 
announced  recently  a  laboratory  MADT  type,  also  of 
coaxial  packaging  for  50-ohm  line,  capable  of  opera- 

5S 


Powar  for  this  olocironic  flash  unit  it  providod  by  tronsisteritod 
circuits  in  lamp  hood  and  handla.  Oavica  mada  by  Hailand  Div.  of 
Minnaopolit-HonayvsaM  works  off  bottorios  or  housohold  currant 


Flip-flop  circuits  shown  ora  port  of  Thompson  Romo  WooU 
dridgo  RW-300  digital  control  computor.  Note  how  tran¬ 
sistors  ore  mountod  in  clips 
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Table  I— Environmental  Conditions  for  Semiconductor 
Devices 


(UtiKiilion 

S<-mir«mdiicl«»r  Devicen 

(iernianiiiiii  \  Silicon 

Junction  or  ICnvelojK' 

1  _  I.  . 

—63  to  -|-83  C  !  —63  to  -|-I73  C 

Toinpt'ralure 

AlUtuilc 

No  limit 

Helative  liuniiiiity 

0  to  KM)  percent 

.Maximum  Nila'ation 

:U)  K  at  20  to  2.0(M)  cps 

•Maximum  .Mechanical 

•U)  g  at  10  niillis<'c 

Shock 

300  g  at  1  millistH- 

.Method  of  .Mounting! 

Usually  soldered 

Some  plug-in 

Thermal  Shock 

0  to  100  C 

Failure  Metho<l 

Sudden  or  gradual 

Table  II— Electrical  Operating  Conditions  for 
Transistors 


<  4>iiclitiun 

Transistors 

! 

Germanium  Silicon 

Input  Hesistance  in  ohms 

10  to  5X10* 

10  to  5X10* 

Input  Signal  Power  in 

10  "  to  1 

10-'  to  1 

watts 

Input  Signal  Current  in 

10-‘  to  1 

10-*  to  1 

amps 

Input  Signal  Voltage  in 

10“*  to  5 

10-*  to  5 

volU 

Output  or  Ijoad 

1  to  SXIO* 

1  to  5X10* 

Impedance  in  ohms 

Max  Out  Signal  Power  in 
watts 

Class-B  Amplification 

30 

83 

Switching 

10* 

2X10* 

Max  Out  Signal  Voltage 
in  volts 

10* 

2X10* 

Max  Power  Ciain  in  db 

to 

40 

Max  Current  Gain  in  db 

10* 

10* 

Collector  Voltage  in  volts 

10-'  to  2X10* 

10-»  to2XlO* 

Collector  Current  in  amps 

10-*  to  12 

10-*  to  10 

Amplifier  Operating 

0  to  5X10* 

0  to  10* 

Frequency  in  cps 

Max  Oscillator  Ot>efatiog 

8X10* 

10* 

Frequency  in  cps 

Max  Variation  Between 

400%  in  cur¬ 

400%  in  cur¬ 

Units  of  Same  Type 

rent  gain 

rent  gain 

Ability  to  Witlistand 

Poor 

Poor 

Surges 

Temperature  Coellicients 

Current  gain 
may  change 

Current,  gain 
may  change 

tion  as  an  amplifier  in  the  1  to  2  kmc  range. 

These  two  units  certainly  do  not  represent  the  ulti¬ 
mate  in  frequency  capabilities.  Both  types  may  be 
able  to  handle  10  kmc  or  more  with  further  refine¬ 
ments.  But  not  tomorrow!  The  fact  remains  that 
with  commercially  available  transistors,  there  are 


Power  at  28  volts  d-<  is  converted  to  400  cps  o-c  by  this  2>l(w 
transistorized  inverter.  Unit  manufactured  by  Varo  is  designed  to 
power  electrical  equipment  in  an  ICBM.  Inverter  cantains  about 
five  different  transistor  types 

les.s  than  a  dozen  that  can  operate  above  300  me.  With 
many  of  these,  present  prices  may  be  a  prohibitive 
factor  for  large-.scale  usage.  Future  approaches  to 
high-frequency  operation  may  well  take  the  path  of 
single  pn  junction  diodes  operated  as  negative-resist¬ 
ance  elements.'  The  Varactor  diode  has  been  operated 
in  oscillator  and  amplifier  circuits  in  the  10-kmc  range 
with  low  noise.  The  Japanese  Esaki  diode  is  doped 
to  degeneracy  on  both  sides  of  the  junction  and  is 
biased  slightly  forward.  Negative  resistance  comes 
about  through  tunneling  of  the  charge  carriers  acro.ss 
the  junction.  Inherent  frequency  capabilities  are 
extremely  high. 

rOWEB  TK.WSISTOUS— High-power  units  have 
also  received  much  attention.  And  the  really  chal¬ 
lenging  work  is  being  done  in  an  attempt  to  combine 
both  high  frequency  and  power  in  one  unit;  a  feat 
that  is  difficult  at  best.  However,  there  are  already 
developed  transistors  that  will  operate  at  frequencies 
over  100  me  at  power  levels  over  one  watt. 

Outside  the  laboratory,  the  combination  of  power 
and  frequency  response  is  in  a  somewhat  different 
status.  At  the  recent  IRE  Show  in  New  York,  Harold 
J.  Paz  of  Radio  Corp,  of  America  stated  that  most 
audio  power  amplifiers,  for  e.xample,  need  a  power 
transistor  with  a  beta  cut-off  frequency  of  about  30 
kc  so  that  low-distortion  operation  can  be  obtained 
at  15  kc.  He  said  further  that  presently  available 
power  transistors  for  the  most  part  have  a  beta  cut¬ 
off  frequency  of  about  6  to  9  kc. 

At  the  recent  International  Convention  of  Tran¬ 
sistors  and  Associated  Semiconductor  Products,  W. 
Shockley  hinted  at  future  directions  for  solving  these 
problems.  He  stated  that  in  about  two  to  three  years, 
transistor  diodes  would  attain  power  levels  10  to 
100  times  higher  than  related  transistors  with  com¬ 
parable  frequencies  and  efficiencies. 

If  high-frequency  performance  is  not  a  necessity, 
germanium  power  transistors  are  available  with  col¬ 
lector  dissipation  up  to  about  55  watts  and  silicon 
units  up  to  about  80  watts.* 
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Table  III— Electrical  Operating  Conditions  for 
Semiconductor  Devices  os  Switches,  Regulators 
or  Rectifiers 


Semicondiiclor  Devices 


tU>nditioii  1 

tirrmaniiim  | 

Silirton 

Max  PIV  in  volts 

4X10*  i 

2X10» 

Inverse  Current  in  \ 

10-»  to  10-* 

10-‘  to  10-» 

amps  1 

Max  D-C  Out  Volts 

!  2X10*  ' 

1.5X10*  (single) 

Max  Average  Ciurcnt 

500 

1.5X10*  (stack) 
300 

Out  in  amps 

Max  Power  Efficiency 

99.9% 

99.9% 

Max  Operating  Fre¬ 

Point  C.ontact  I 

Point  Contact 

quency  as  a  Dete<"tor 

10* 

10‘» 

in  cps 

Junction 

Junction 

2X10* 

60X10« 

Regulated  Voltage 

'  1  to  6X10* 

SWITt  IllNt;  DEVK’KS  The  fact  that  the  tran¬ 
sistor  is  a  true  switch  has  lead  to  widespread  usage 
in  the  computer  field.  Transistors  have  been  tailored 
specifically  for  switch  applications.  Currently,  ava¬ 
lanche  transistors  and  diodes  look  promising  because 


of  the  extremely  fast  switching  speeds  attainable. 
The  low-  and  medium-power  devices,  however,  are  the 
ones  making  great  inroads  into  previously  untapped 
industrial  areas. 

Three-terminal  switching  devices  such  as  the 
Silicon  Controlled  Rectifier,  Thyristor,  Trinistor  and 
L'ni junction  Transi.stor  are  all  units  of  switching 
speeds  in  the  microsecond  range  plus  built-in  control 
of  the  firing  point.  More  and  more  semiconductor 
manufacturers  are  finding  this  field  attractive  and 
prices  of  these  units  most  assuredly  will  drop. 

Power  capabilities  of  these  .so-called  solid-state 
thyratrons  are  on  the  increase.  Controlled  rectifiers 
of  the  future  should  certainly  be  able  to  handle  100 
amps  at  much  low'er  costs  than  today’s  lower-power 
units.* 

Two-terminal  pnpn  or  pnpni  switching  diodes  with 
such  names  as  Dyni.stor,  Four-Layer  Diode  and 
switching  diode  are  also  receiving  continued  atten¬ 
tion.  The.se  units  are  turned  on  by  exceeding  their 
breakover  voltage  momentarily.  They  remain  on  as 
long  as  a  forward  current  flows  which  is  greater  than 
the  holding  current.  Turn-on  times  are  generally  in 
the  range  from  O.Ol  to  0.1  /x.sec. 

Conventional  semiconductor  power  rectifiers  con¬ 
tinue  to  be  extremely  useful  for  high-power  rectify¬ 
ing  applications  where  there  is  no  need  for  fast 
switching.  Of  high  interest  at  pre.sent,  and  certainly 
in  the  future,  are  rectifiers  made  from  the  inter- 
metallic  compounds  of  the  III-V  groups  of  the  periodic 


Table  IV— Typical  Characteristics  of  Germanium  Diodes  and  Rectifiers 


1 

Type 

Maximum  |N‘ak 
inverse  voltage 
in  volts 

Maximum 

mean  current 

1  rating 

Maximum  I 
junction 
l«'m|M‘rulurt‘  | 
in  deg  C 

Typical  rcvcrs*’ 
current  at  i 

maximum  iM-ak 

1  1 
inverse  \oltage  ' 

i  (2.3 1:)  1 

Typical  forwaril 
voltage  drop 
at  maximum 
current  in  volts 

Point-contact  diode 

100 

30  mu 

70 

230  lia 

1.2 

<  iold-l>ondcd  diode 

KM) 

100  ma 

7.3 

10  ga 

0.8 

Ixjw-power  junction  rectifier 

300 

0..)  amp 

83 

100  ga 

0  .3 

Medium-power  jum'tion  rectifier 

3(M) 

5  amp 

73 

300  gu 

0  5 

High-power  junction  rectifier 

300 

.30  amp 

1  7.3 

2  mu 

0.5 

lligh-<-iirrent  junction  rectilier 

100 

.3(M)  amp 

73 

2.3  ma 

0.3 

Table  V— Typical  Characteristics  of  Silicon  Diodes  and  Rectifiers 


Type 

.Maximum 
peak  inverse 
voltage 
in  volts 

Maximum 
mean  output 

current 

-Maximum 
junction 
temperature 
in  fleg  C 

Typical  reverse  1 
current  at 
maximum  peak  | 
inverse  voltage 

(25  C.)  : 

Typical  forward 
voltage  drop  at 
maximum 

current 

in  volts 

Microwave  crystal  diode  j 

3 

30  ma  ' 

70 

1  ma  1 

0.8 

Subminiature  diode  (switching,  etc.) 

100 

20  ma 

150 

0.1  ga 

1 

Miniature  junction  rectilier 

400 

200  ma 

200 

1  ga 

1.1 

Ivow-power  junction  rectifier 

400 

1  amp 

200 

1  ga 

1.1 

High-voltage  junction  rer  tificr 

1.000 

1  amp 

200 

1  ga 

11 

Zener  diodes 

3  12 

— 

200 

— 

— 

Medium-power  junction  rectifier 

.$(K) 

10  amp 

200 

20  ga 

1.1 

High-power  junction  rectifier 

300 

KM)  amp 

200 

i 

1  ma 

1.1 

1 
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Table  VI— Typical  Characteristics  of  Germanium  Transistors 


Type 

1 

Manufacturing 

process 

! 

Structure  ; 

1  1 

(xtmmon-base 

cut-off 

frequency 

1  in  me 

Max 

collector 

|:ower 

in  mw 

.Max 

collector 
voltage 
in  volts 

Current 

gain 

tJeneral-purposi'  low  power 

Alloy  1 

1  pnp 

1  1 

50/200 

10-50 

j  20-100 

Alloy 

npn 

1 

50/200 

10-50 

20-100 

Grown 

n/m 

1 

50 

20-50 

20-100 

liiterniediate  power 

Alloy 

pup 

0.2.> 

0  5/2  w 

30-100 

1  20-50 

IliRh  power 

.\lloy 

pup 

0.1 

2/55  w 

30-100 

20-50 

Symmetrical  switcliinR 

Alloy 

pup 

2. 5-8. 5 

70/100 

5-20 

10-60 

Alloy 

\  npn 

2.5 

100 

10-20 

10-20 

[ 

Alloy 

pnp 

10 

:io/ioo 

10-20 

20-150 

Alloy 

npn 

10 

30/100 

10-20 

20-1.50 

Grown 

!  npn 

15 

50 

10-25 

20-100 

HiKh-froqireiicy  types 

1 

Alloy  drift 

pnp 

30 

50  1 

35 

30-l(M) 

Grown  tetrode 

npn 

50 

50 

10  25 

20-80 

Surfat*  l>arrier 

pnp 

60 

20 

.5-10 

10-30 

Post-alloy  dilfused 

i  pnp 

200 

50 

5-20 

10-30 

i 

Diffused  ! 

1  pnp 

500 

50 

5-20 

10-.50 

Table  VII— Typical  Characteristics  of  Silicon  Transistors 


(4>iiimoii-l>asc 

Muviniiim 

Maximum 

Type 

Manufacturing 

Slriicliirc 

ciil-off 

I'ltllcctor  power 

(■(dlector  voltage 

(airrent 

proccAS 

frcqin-iM-y 

ill  mw 

in  vtdis 

gain 

1 _ 

in  me 

( 

Alloy 

pnp 

1  ^  '  1 

1  250 

30 

10-60 

( iciieral-piirpose  low  power  < 

Alloy 

npn 

1 

250 

30 

10-60 

1 

Grown 

npn 

6 

1.50 

20 

10-90 

Iiileriiiediute  power 

Grown 

npn 

1  w 

50-120 

10-90 

Diffiisetl 

npn 

4  w 

60-100 

10-40 

IliKii  (K)wer 

Diffused 

npn 

1 

37 . 5-80  w 

60 

10-40 

f 

Alloy 

pnp 

\ 

250 

30-45 

20-80 

1 

Alloy 

npn 

4 

250 

30-45 

20-80 

lli;.'L  frequency  ^ 

Grown  teiro<le 

npn 

15 

1  125 

i  30 

20-80 

1 

Grown  dilTus*‘d 

npn 

30 

1  125 

30 

20-90 

1 

Diffused 

1 

npn 

100 

150 

30 

25 

table.  A  recent  article  in  Electronics’  summarize.s 
the  present  state-of-the-art  of  the  nine  usually  dis¬ 
cussed  III-V  compounds. 

OTHER  SKMK’ONDK'TOK  DIODES  — Zgner  di¬ 
odes  have  become  extremely  useful  in  transistor¬ 
izing  equipment.  Some  of  their  many  possible  appli¬ 
cations  are:  replacements  for  capacitors  in  some 
applications;  a-c  regulating  action;  prevention  of 
thermal  runaway  of  transistors;  surge  protection; 
arc  minimizing;  protection  of  indicating  lamps  and 
delicate  instruments  and  maintenance  of  controlled 
voltage  for  more  reliable  relay  operation'.  They  are 
presently  available  in  power  levels  up  to  about  50 
watts  with  voltages  from  about  10  to  200  volts. 

Attention  here  has  been  given  to  some  of  the  more 
glamorous  .semiconductor  diodes.  This  emphasis  is 
not  meant  to  imply  that  these  are  the  only  important 
diodes  worthy  of  consideration.  To  the  contrary,  the 
work  hor.ses  of  the  semiconductor  diode  field  have 


been  point-contact  diodes  and  junction  diodes  of  sev¬ 
eral  varieties.  In  this  area,  once  again  new  materials 
seem  to  be  the  hope  for  any  major  advance  in  the  state 
of  the  art.  Gallium  arsenide  is  one  material  of  high 
interest.  Texas  Instruments  announced  recently  a 
gallium-arsenide  diode  capable  of  operating  in  an  am¬ 
bient  temperature  range  from  —65  C  to  4-325  C. 
This  unit  has  a  power  dissipation  of  800  mw  at  25  C 
ambient.  Other  semiconductor  manufacturers  are 
known  to  be  working  on  gallium-arsenide  units  as 
well. 

SOLAR  CELLS—  Silicon  solar  cells  have  been  in 
the  limelight  recently  becau.se  of  their  application  in 
earth  satellites.  One  drawback  to  wider  application 
is  the  relatively  low  conversion  efficiency  of  about 
10  to  11  percent.  Here  again,  new  materials  may  be 
necessary  before  a  definite  breakthrough  in  conver¬ 
sion  efficiencies  makes  the  units  more  widely  attrac¬ 
tive. 
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Most  transistorized  circuits  include  on  appreciable  number  of 
nonactive  circuit  elements.  In  some  cases,  such  components  offset 
troublesome  characteristics  of  transistors.  In  others,  they  perform 
usual  functions  but  have  been  highly  miniaturized 


FIG.  1  — Tharmistor  in  singla-slog*  ampli- 
fiar  compansotas  for  decraasa  in  gain 
with  incracning  lamparatura  (A);  simpla 
lharnii(ter.compantatad  d.<  transistor 
omplifiar  (B)  might  otharwiso  hova  as 
ituch  as  lOO^parcant  variation  in  output 
currant  for  a  IS^dag  C  tamparoturo  swing; 
usa  of  tharmistor  for  impadanca  com* 
pansation  is  aspaciatly  usaful  for  silicon 
transistors  (C)  and  componsation  of  push- 
pull  output  stago  to  maintain  idling  cur¬ 
rant  Ic  constant  with  tamparature  varia¬ 
tions  (D) 


Although  the  active  semiconductor  components  al¬ 
ready  discussed  are  the  backbone  of  transistorized 
equipments,  design  of  such  equipments  has  depended 
to  a  great  degree  upon  associated  components  and 
hardware.  In  this  section,  some  of  these  components 
will  be  treated.  Others  are  beyond  the  scope  of  this 
report — printed  circuits  being  one  case  in  point. 


THKKMISTOKS  Temperature  sensitivity  of  tran¬ 
sistors  has  been,  and  will  continue  to  be,  a  primary 
problem.  Fortunately,  there  is  a  solution  in  tempera¬ 
ture  compensation  through  proper  circuit  design. 

There  are  many  possible  means  of  temperature 
compensation.  One  that  is  attractive  because  of  its 
simplicity  and  low  cost  is  use  of  one  or  more  ther¬ 
mistors.  Thermistors  are  available  which  exhibit 
not  only  the  required  temperature-resistance  char¬ 
acteristics  but  also  similar  thermal  time  constants  to 
those  of  the  transistors.  Table  VIII  lists  typical  ther¬ 
mistors  for  use  in  transistor  circuits.  Figure  1  shows 
several  circuit  techniques  for  temperature  compensa¬ 
tion  of  both  germanium  and  silicon  transistors  with 
thermistors.* 

Use  of  thermistors  sometimes  means  that  german¬ 
ium  transi.stors  can  be  substituted  for  silicon  with  a 
saving  in  cost.  Or  a  greater  gain  can  be  achieved  in 
a  circuit  for  given  temperature  variations.  Or  ca¬ 


pacitors  and  resistors  that  have  large  temperature 
coefficients  can  be  used. 


SII.K'ON  KKSISTOKS  Another  useful  technique 
for  temperature-compensating  transistors  is  use  of 
a  positive  temperature  coefficient  silicon  resistor  such 
as  the  Sensistor  of  Texas  Instruments  or  the  Silistor 
of  Standard  Telephones  and  Cables  Limited. 

Figure  2  shows  the  results  obtained  with  an  or¬ 
dinary  resistor  and  a  Silistor  in  the  emitter  circuit 
of  a  silicon  transistor.  Use  of  the  silicon  resistor 
results  in  a  sub.stantially  con.stant  collector  current 
over  a  wide  temperature  range. 


C.\I*.\CIT()I{S  -Transistor  circuits  demand  low- 
voltage,  high-capacitance,  miniature  capacitors  com¬ 
patible  with  transistors  both  electronically  and 
physically.'®  Table  IX  li.sts  repre.sentative  styles  of 
recently  designed  low-voltage  capacitors  particularly 
suited  for  u.se  in  transistor  circuits.  The.se  are  fore¬ 
runners  of  more  efficient  designs  using  advanced  thin- 
film  techniques  and  new  materials  being  explored  by 
both  military  and  industrial  research  laboratories. 
Glass  trimmer  capacitors  also  have  virtues. 

Table  IX  lists  only  those  parameters  necessary  to 
categorize  and  compare  the  various  styles.  It  is  not 
intended  that  the  chart  be  all-inclusive  with  respect 
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Table  VIII— Typical  Thermistors  for  Transistor  Circuits 


1 

Type 

Phyaical 

Form 

Negative 

Temperature 

C'xieflicieiit 

Kesiatance 

Range 

(  ktluilt- 
iiianKBiiew- 
nickel  oxide 

Disk,  uhI 
and  washer 

3  to  5.2%/ 
deg  C 

1,000  to 
500,000  ohms 

TiUiiiiiiiii  and 
iron  oxides 

Hu<l 

1.3  to  2.5%/ 
deg  C 

10  ohms  to 

1  megohm 

Sili<x>n  carbide 

Rod 

0.25  to  0.55%/ 
deg  C 

10  to 

100,000  ohms 

Graati  vhf  r«c*iv*r  hat  Irontittort  mounted  on  top  of  chottit.  l-f 
trontittori  ore  located  between  !•!  cant;  audio  trontittort  ore  in 
left  foreground 

to  the  increasing  variety  of  commercial  items  being 
offered. 

Another  important  area  of  development  is  the 
voltage-variable  capacitor — a  nonlinear  resistance 
device  obtained  by  reverse-biasing  a  pn  junction.  As 
mentioned  earlier,  such  units  hold  great  promise  for 
high-frequency  amplification.  Aside  from  these  con¬ 
siderations,  however,  they  are  important  from  the 
point  of  view  of  other  possible  circuit  applications 
such  as  afc  and  nonmechanical  tuning  of  radio  re¬ 
ceivers.  These  applications  all  take  advantage  of  the 
fact  that  a  variable  voltage,  readily  obtainable,  can 
be  used  to  vary  capacitance  and,  in  turn,  frequency. 
Application  possibilities  seem  unlimited. 

Many  manufacturers  are  already  on  the  market 
with  voltage-variable  capacitors.  A  recently  published 
article  in  Electronics"  tabulates  such  units  known 
to  be  commercially  available  at  the  present  time. 

TKAN'SFOKMEHS  Because  transistors  have  rela¬ 
tively  low  input  impedances  and  high  output  imped¬ 
ances,  impedance  matching  can  be  a  problem. 

Transistor  stages  can  be  transformer  coupled,  R-C 
coupled  or  direct  coupled.  Each  method  has  its  place, 
but  flexibility  of  transformer  impedance  ratios  makes 
it  possible  to  match  closely  the  optimum  input  and 
output  impedances  of  transistors  in  a  cascade  am¬ 
plifier.  Compared  to  an  equivalent  RC-coupled  am¬ 


plifier,“  the  higher  gain  per  stage  obtained  because 
of  transformer  coupling  reduces  the  number  of 
stages  required  for  a  given  gain  by  about  two-thirds. 

Another  advantage  of  transformer  coupling  is  the 
fact  that  less  power  is  required.  This  comes  about 
since  a  transformer  gives  a  high  a-c  load  impedance 
without,  at  the  same  time,  a  large  d-c  drop.  For  a 
typical  amplifier  with  a  given  gain  and  frequency  re¬ 
sponse,  the  transformer-coupled  version  needs  about 
one-sixth  the  power  of  the  RC-coupled  version. 

Transformers  were  rejected  in  favor  of  R-C  coup¬ 
ling  in  transistor  circuits  at  first  because  of  size  and 
cost.  But  now,  miniature  transformers  are  available 
from  several  manufacturers  in  production  quantities 
at  low  prices. 

To  select  a  transformer,  information  is  needed 
about  the  circuit  in  which  it  is  to  be  used.  Operating 
power  level;  frequency  response;  distortion  at  spe¬ 
cified  levels  and  frequency;  impedance  of  the  source 
and  load  between  which  the  transformer  is  to  be  con¬ 
nected;  unbalanced  primary  d-c,  if  any,  and  permis¬ 
sible  phase  shift  .should  all  be  known. 

BATTERIES — Because  transistors  are  inherently 
low  power  consumers,  there  has  naturally  been  con¬ 
siderable  attention  given  to  batteries  as  power 
sources  for  transistorized  portable  equipment. 

There  are  several  different  battery  types  used.  One 
of  the  most  popular  continues  to  be  the  carbon-zinc 
“dry  cell”.  Table  X  shows  typical  specifications  for 
carbon-zinc  batteries'*. 

Two  factors  influence  the  choice  of  a  dry  battery 
from  a  current  drain  standpoint;  operating  cost  and 
size  or  weight.  Current  can  exceed  specified  values  if 
operating  cost  is  secondary  to  performance  require¬ 
ments.  If  size  and  weight  are  not  important  factors, 
current  may  be  at  the  low  end  of  the  specified  range 
of  values. 

Battery  life  is  determined  by  initial  current  drain. 


All  rocoiving  circuit*  of  iho  Voxton  Vanguard  outomobiU  radio  or* 
•ncletod  bohind  mirror.  Trontittorizod  unit  it  manufactured  by 
Fobbrico  Apporocchi  Radio  E  Tohvisiono  of  Romo 
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Table  IX— Miniature,  Low-Voltage  Capacitor  for  Transistor  Circuits 


Capacitor 

Style 

Military 

Specification 

3Iilitary 

Designation 

Temperature 

Range 

1 

L  1 

ru  ! 

e  u.  < 

B-s 

0  9 

r.x  1 

5 

in 

as 

8  X 

e  K 

11 
e  9 
-rK 

1 

e 

8 

'« 

m  ^ 

J1 

Cl  C  ' 
ec  Si 

s  s 

9  9  1 

^ai 

1 

m  la 

9  V 

i 

i. 

e 

Z 

sC  < 
.S  o  ! 

1 

’i  1  * 
52  i 

Volumetric 

Lflicienry 

if 

®  i) 

9 

s  s 
.k  0 
\  *5 

1“ 
dll  > 

9m  e 

Remarks 

and 

Application 

— 

T. 

VolU 

Mf 

megohms  | 

c* 

/o 

%  ; 

Mf/in* 

Mf/in* 

— 

Metallized  j 

Paper 

SCL-6412* 

J 

CH02 

1 

—55  1 
~|“B5 

50 

0.1-1 

i 

>1500  ; 

1 

ifc5  i 

1 

4-9 

14 

By-pass,  block¬ 
ing,  coupling 

Stripped  Lac¬ 
quer  (cellulose 
acetate) 

— 

-55 

+85 

50 

j 

J.  1-5.6  j 

>350 

±10 

2 

5-17 

1-4 

Under  produc¬ 
tion,  develop¬ 
ment 

Deposittnl 

Teflon 

— 

—  55 
+  125 

50 

1 

0.025-15 

>20,000 

±2 

0.2-0.5 

+-20 

<1-4 

Presently  under 
development 

Solid  Tantalum 

MII^C-55057 

(SigC) 

CS12 

—  55 
+85 

6-35 

0.1-68 

<500 

±10 

3-6 

3^+,000 

5  450 

Polarized,  by¬ 
pass,  filtering, 
coupling 

Tantalum 
(etched  foil) 

MIL-C-3965 

CL24 

-55 

15-150 

1-580 

<40 

±50 

-40 

15-20 

.55-l,9<K) 

5-450 

Polarized,  filter¬ 
ing,  by-pa.ss 

Tantalum  Slua 
(wet) 

MIL-C-3965 

C144 

—55 

+85 

6-125 

2-60 

<40 

+30 

-50 

4-25 

75-1, .300 

5-450 

Polarized,  filter¬ 
ing,  by-pass 

“Cerafil" 
(Stable  Hi-k) 

SCL-6407- 

CKl- 

—55 

+85 

100 

0.001-0.047 

>10,000 

+10 

-25 

2.5 

<4 

<0.1 

Aerovox  trade 
mark;  by-pass 

“Cereifil” 
(Temp  Comp) 

—  55 
+85 

100 

10-7,500 

M/if 

>10,000 

_ i 

Q>1,000 
at  1  me 

<0.005 
to  0.15 

<0.001 
to  0.007 

Close  temp  ooef 
tolerance  minia¬ 
ture  tubulars 
under  develop¬ 
ment 

“Monolythic” 

(Hi-k) 

— 

—  55 
+85 

25 

0.075-0.75 

>10,000 

+30 

-80 

4 

3.25 

— 

Sprague  trade 
mark;  by-pass 

Temp  Comp 
C^amic 

— 

—55 
+  100 

150 

4-470 

itfit 

>10,000 

_ i 

1 

Q>  1,000 
at  1  me 

<0.005 
to  0.04 

<0.001 
U>  0.007 

Close  toleranw 

compensation 

(plate) 

Hi-k  Ceramic 

- 

1-55 

1+85 

50-15t 

0.001-0.01 

>10,000 

+30 

-80 

j3 

<0.5 

<0.2 

plate  or  disk; 
by-pass 

Class  Trimmer 

|sCI.-6408  • 

—  55 
+125 

500 

0.8-8.5 

lAflt 

j  >10,000 

_ h 

jQ>l,000 
jat  1  me 

■  '  ■ 

Body  dimen¬ 
sions:  9/16  L  X 
5/16  in.  diam 

Class  Triiiimei 

SCI.-6408  • 

i 

-55 
+  125 

500 

0.8-4.5 

MMf 

j  >10,000 

_ k 

|Q>  1,00(1 
^at  1  me 

■■■ 

■■■ 

Body  dimen- 
1  sions:  5/16  L  X 
!  5/16  in.  diam 

Air  Trimmer 

jsCI.-6403* 

SCT 

—  55 
+8o 

50 

j 

1.5-10 

l.»-15 

MMf 

>10,000 

_ i 

I 

Q>250 
at  1  me 

Body  dimen¬ 
sions:  0.39  X 
0.435  X  5/8  in. 

(a)  Signal CorpsTechnical  RequiremenU,  (b)Trinimers  have  ±50  ppm/C;  lenip  coinp  ceramic  available  in  “Olhru  N1400”  cocfT 
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hours  of  use  per  day,  end-point  voltage,  temperature 
and  storage  period  prior  to  use.  In  Table  X,  service 
capacity  for  each  cell  used  in  the  batteries  listed  is 
shown  for  three  different  current  drains.  The  value 
given  is  for  fresh  batteries  at  70  F.  Operating  sched¬ 
ule  on  which  the  table  is  based  is  two  hours  per  day. 
End-point  voltage  is  1  volt  per  1.5-volt  cell  for  the 
first  three  cells  listed  and  0.8  volt  per  1.5- volt  cell  for 
the  rest. 

There  are  many  variations  on  the  basic  dry  cell 
available  from  various  manufacturers.  Burgess,  for 
example,  markets  a  wafer  cell  consisting  of  a  sand¬ 
wich  of  artificial  manganese  dioxide  mix  between 
small  disks  of  flat  zinc  and  carbon  electrodes. 


-40 

0 

40 

80 

120 

160 

TEMPERATURE 

IN  DEG  C 

FIG.  2— Cempariten  of  raiult*  obtainad  by  using  both  a  rasislor  and 
a  Silistor  in  <h*  amittar  circuit  of  a  silicon  transistor 


Several  other  battery  types  are  also  used.  For  ex¬ 
ample,  in  a  short  time  a  17-inch  portable  transistor¬ 
ized  tv  set  will  be  on  the  market  powered  by  a  silver- 
cadmium  battery  manufactured  under  the  trade  name 
Silcad  by  Yardney  Electric.  This  firm  also  manufac¬ 
tures  silver-zinc  batteries.  Mercury  and  nickel- 
cadmium  batteries  are  produced  by  several  firms. 

SOCKETS  AND  CASES — Whether  or  not  a  tran¬ 
sistor  socket  should  be  used  has  often  been  a  point  of 
argument  among  design  engineers.  The  non-socket 
advocates  claim  that,  since  the  transistor  is  a  low- 
impedance  device,  it  is  subject  to  trouble  when  used 
in  a  socket  in  which  contact  resistance  is  a  problem. 
Those  on  the  other  side  of  the  fence  feel  that  there 
are  more  advantages  in  using  sockets  than  disadvan¬ 
tages.  It  remains  a  matter  of  preference. 

There  are  many  varieties  of  sockets  on  the  market, 
tailored  for  specific  transistor  types.  Some  accom¬ 
modate  in-line  leads,  others  take  pins  on  a  circle  and 
there  are  now  available  sockets  that  handle  both  lead 
configurations.  Mounting  methods  are  varied.  Some 
sockets  use  retaining  rings,  others  use  compression 
mounting  of  plastic  materials.  Milton  Ross  Metals 
manufactures  the  Transipad,  a  device  used  between 
the  transistor  and  printed-circuit  board.  It  can  be 
used  also  to  convert  from  pins  on  a  circle  to  in-line 
and  is  available  in  varied  colors  to  facilitate  color¬ 
coding  of  transistors. 


Table  X— Typical  Carbon-Zinc  Battery  Specifications 


SuKscsIcd 

Typical  Use  | 

Dimensions  in  in. 

Niimiter  and 

W'cijtht 

Current 

Service 

Current 

Size  of  cells 

of 

Drain, 

Capacity  in 

Kanxe 

- - - 

Battery 

Starlinft, 

hours 

in  ma 

lx*n|[th  I  Width  llright 

1  Number  |  Size 

in  ma 

1.5  voliN 


0-25 

Transistor  pocket  radio  i 

1-31/32 

1 

AA 

0.6  oz. 

3.  15,  30 

350,  40,  15 

0-80 

Portable  “A” 

1-15/16 

1 

C 

0.4  oz. 

5,25,50 

430,  100,  40 

0-150 

Portable  “A”,  transistor  j 

2-13/32 

1 

D 

3.3  oz 

10,  50,  100 

500.  105,  45 

4.5  VoIlK 


0-200 

Transistor  table  model 

2-13/16 

1-3/4 

8-11/32 

6 

250 

3  lb 

5,  25,  50 

1,800,  750,  375 

6  volts 

0-25 

Pocket  transistor  radio 

1-13/32 

47/64 

4-23/32 

4 

213 

4  oz 

3,  15,  30 

550,  110,  .50 

9  volts 


0-8 

Transistor  portable  1 

1-1/32  j 

11/16 

1-29/32  ! 

12 

113 

1-1/3  oz 

0.7,  3.5,  7 

210,  40,  15 

0-9 

Transistor  portable 

1-15/16 

6 

127 

2  oz 

1.  5,  10 

475,  150,  72 

0-15 

Transistor  portable 

1-13/32 

1-11/32 

2-3/4 

12 

144 

4-1/2  oz 

2,  10,  20 

500,  85.  30 

0-20 

Transistor  portable 

1-13/16 

1-13/16 

2-7/16 

6 

165 

7  oz 

3.  15,  30 

770,  200,  90 

0-30 

Transistor  portable 

!  2-9/16 

2-1/32 

3-5/32 

1  6 

175 

15  oz 

5.  25,  50 

1,000, 260,  no 

0-30 

Transistor  portable 

2-9/32 

1-1/4 

7-31/32 

6 

240 

1  lb 

5,  25,  50 

1,000,  430,  180 

0-100 

Transistor  table  model 

2-13/16 

1-3/4 

1 

8-11/32 

6 

250 

3  lb 

5,  25,  50 

1,800,  750,  375 

13.5  volts 

0-10  1 

Transistor  portable 

1-21/64 

1-1/32 

2-11/16 

9 

135 

3  oz 

1.3,  6.5,  13 

450,  108,  52 
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Solid  Circuits 


Demands  for  miniaturization  and  reliability  are  higher  than  they 
have  ever  been  before.  Most  assuredly,  these  demands  will 
become  greater  and  greater.  Solid  circuits  hold  great  promise 
as  one  of  the  ways  of  handling  the  problem 


Earlier  in  this  report,  some  of  the  current  and  pos¬ 
sible  future  laboratory  work  on  semiconductor  devices 
was  discussed.  However,  aside  from  what  may  be 
forthcoming  in  individual  components,  one  of  the 
most  intere.sting  and  significant  areas  of  concentrated 
research  at  pre.sent  is  on  functicnal  circuits.  Here, 
we  have  a  breaking  away  from  the  concept  of  in¬ 
dividual  components  and  a  taking  of  definite  aim 
towards  producing  entire  circuits  as  units. 

Transition  from  lumped  circuit  elements  to  .solid- 
state  functional  circuits  is  summarized  in  Table  XI 
ba.sed  on  information  in  a  recently  published  article.’* 
The  authors  of  this  paper  point  out  that  it  is  essential 
to  distinguish  between  general  circuits  as  u.sed  in 
receivers,  amplifiers  and  filters  and  digital  circuitry 
most  often  a.ssociated  with  computers.  They  em¬ 
phasize  that  most  digital  functions  can  be  obtained 
by  using  just  resistors,  capacitors,  diodes  and  tran¬ 
sistors  with  no  need  for  precise  frequency-determin¬ 
ing  elements  such  as  capacitor-inductor  combinations. 
For  this  reason,  computer  circuits  will  obtain  most  of 
the  initial  benefits  of  solid-.state  functional  circuits. 

WH.AT  .XHOIT  rM)r('T.\NTE?  —  Inductance 
at  present  seems  to  be  the  main  problem  standing  in 
the  way  of  widespread  application  of  functional  cir¬ 
cuit  techniques  to  other  than  computer-type  circuits. 
With  current  know-how,  maximum  inductance  of 
about  10  mhy  can  be  obtained.  Larger  values  seem  to 


Table  XI- 

-Approaches  to  Solid-State  Circuits 

j 

Syiitrm 

Appruxiniale 
Practicul 
Parts 
Itensities 
Attainable 
fp'irts/eu  ft) 

OiinmenlH 

Deposited 
parts  on 
inorganic 
substrates 

10«  j 

Essentially  limited  to  R  and 
‘  small  C’s.  Small  inductances 
are  possible  for  vlif.  Active 
parts  and  others  tliat  cannot 
lie  deposited  can  be  at¬ 
tached.  Research  needed  for 
'  complete  system  of  parts 

Deposited 
parts  on 
single 
crystal  . 
substrates 

up  t»  5  X  10“ 

1 

j 

1  Limited  experimental  models 

1  make  use  of  deposited  tech¬ 
niques  for  some  pa.ssive  parts 

1  using  doping,  etching,  alloy- 
1  ing,  etc.  to  form  active 
j  parts,  R’s  and  C’s 

Solid-state 

I'ircniits 

j  >  >  10  X  10' 

1 

1  limited  experimental  models 
of  complex  digital  circuits 
:  have  been  made.  Full  range 
of  parts  cannot  be  obtained 
as  yet.  Vapor  deposition  of 
^ingle  crystals  could  give 

1  strong  impetus  to  tliis  a(>- 
1  proach 
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be  dependent  upon  new  materials  capable  of  main¬ 
taining  high  permeabilities  at  elevated  temperatures. 
One  way  of  getting  around  the  problem  is  to  have 
inductive  elements  external  to  the  rest  of  the  circuit 
but  this  approach  is  a  temporary  compromi.se  at  best. 

Another  drawback  at  present  seems  to  be  the  tech¬ 
niques  necessary  for  producing  the  active  elements  in 
the  functional  circuits.  Most  work  with  the  active 
elements  in  the  functional  circuit  units  to  date  has 
taken  the  approach  of  sculpturing  techniques  on  a 
semiconductor  block  through  application  of  such  tech¬ 
niques  as  diffusion.'*  What  is  needed  is  a  practical 
method  for  depositing  the  active  elements. 

Passive  elements  may  be  obtained  relatively  easily, 
for  example,  by  use  of  resistive  films,  conductive 
films  and  dielectric  films." 


WHKItK  IS  THIS  ('ONt'EPT  TAKINH  I  S?— If 
some  of  the  technical  problems  are  solved  and  the 
functional  circuit  technique  becomes  more  generally 
attractive,  there  could  well  be  a  decided  change  in  the 
industry.  Equipment  manufacturers  could  conceiv¬ 
ably  manufacture  their  ow’n  functional  circuits  and 
not  require  individual  components.  Conversely,  com¬ 
ponent  manufacturers  (non-semiconductor  as  well  as 
semiconductor)  could  get  into  functional  circuit 
manufacture  them.selves. 

Aside  from  the  obvious  advantage  of  extreme 
miniaturization,  the.se  techniques  tend  to  be  inher¬ 
ently  more  reliable  than  conventional  component  as¬ 
sembly  approaches.  But  whether  or  not  the  yield  of 
satisfactory  circuits  on  a  true  production  basis  can 
be  high  enough  to  be  economically  feasible  remains 
to  be  seen. 

The  author  thanks  the  many  individuals  who 
helped  make  this  report  possible. 


Early  multivibrator  thown  wot  davalopod  by  Royal  Radar  Ettabliih- 
mant  by  shaping  and  doping  a  piac*  of  silicon.  Sii*  is  6  mm  square 
by  2  mm  thick.  (British  Crown  Copyright  Rasarvod) 
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Tsxat  Intirumenis’  silicon  solid  multivibrator  is  detailed  above  and 
shown  in  actual  completed  form  at  bottom  foreground  in  among 
the  conventional  components  it  replaces.  Unit  measures  less  than 
1/4  by  1/8  by  1/32  in. 


RCA's  integrated  circuit  concept  is  illustrated  by  mock-up  of  a  half- 
odder  at  left  and  in  its  natural  size  at  the  end  of  the  pencil  point 
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CIRCLE  NO.  65  READER  SERVICE  CARD 


ELECTRONICS 


AMBIENT  TEMPERATURE  ®C. 
Load  Capabilities  of  Type  L  below  the 
Critical  Resistance  Value.  Type  L  Far  Ex¬ 
ceeds  the  Requirements  of  MIL-R-94B. 


This  new  Allen-Bradley  po¬ 
tentiometer— the  Type  L— is  especially 
designed  to  solve  problems  associated 
with  high  ambient  temperatures  — 
and  space  conservation.  Although  ex¬ 
tremely  comract— 0.5  inch  in  diameter 
—the  Type  L  control  has  a  conserva¬ 
tive  rating  of  0.5  watt  when  operating 
in  an  ambient  temmrature  of  lOO^C. 
And,  it  provides  reliable  performance 
when  operated  at  a  temperature  of 
150°C  — under  "no  load”  conditions. 
(See  graph  at  right.) 

The  new  Type  L  control 
features  the  same  solid,  not  molded  re¬ 
sistance  element  that  has  proved  un¬ 
equaled  for  long  life,  smooth  o^ration, 
and  low  "noise”  characteristic  in  Allen- 
Bradl^’s  popular  Type  J,  Type  K,  and 
Type  G  potentiometers.  When  tempera¬ 
ture  and  space  problems  in  your  de¬ 
signs  plague  you,  this  new  A-B  "high 
temperature”  potentiometer  is  a  reli¬ 
able  answer.  Please  send  for  complete 
information,  today. 


HIGH  TEMPERATURE  POTENTIOMETERS 
Type  L  with 

^  si 


Type  L  with 
1 25  V  line  Switch 


Type  K  with 
Plain  Bushing 
Rated  2  Watts,  lOO’C; 
1  Watt,  1 25®C 


NOTABLE  ACHIEVEMENTS  AT  JPL  .  .  . 


PIONEERING  IN  SPACE  RESEARCH 


Another  important  advance  in  man’s 
knowledge  of  outer  space  was  provided 
by  Pioneer  III.  This,  like  many  others  of  a 
continuing  series  of  space  probes,  was 
designed  and  launched  by  Jet  Propulsion 
Laboratory  for  the  National  Aeronautics 
and  Space  Administration.  JPL  is  admin¬ 
istered  by  the  California  Institute  of 
Technology  for  NASA. 

During  its  flight  of  38  hours.  Pioneer  III 


was  tracked  by  JPL  tracking  stations 
for  25  hours,  the  maximum  time  it  was 
above  the  horizon  for  these  stations. 

The  primary  scientific  experiment  was 
the  measurement  of  the  radiation  en¬ 
vironment  at  distances  far  from  the  Earth 
and  telemetering  data  of  fundamental 
scientific  value  was  recorded  for  22  hours. 
Analysis  of  this  data  revealed,  at  10,000 
miles  from  the  Earth,  the  existence  of  a 


belt  of  high  radiation  intensity  greater 
than  that  observed  by  the  Explorer 
satellites. 

This  discovery  is  of  vital  importance  as 
it  poses  new  problems  affecting  the  dis¬ 
patch  of  future  vehicles  into  space.  The 
study  and  solution  of  such  problems 
compose  a  large  part  of  the  research  and 
development  programs  now  in  extensive 
operation  at  the  Laboratory. 


OrPORTUNITIES  NOW  OPEN 
IN  THESE  ClASSIPICATIONS 


CALIFORNIA  INSTITUTE  OF  TECHNOLOGY 

JET  PROPULSION  LABORATORY 

A  Raitorch  Facility  oparaled  for  tha  Nolional  Aaronoulics  and  Spaca  Administralion 

PASADENA.  CALIFORNIA 

APPLIED  MATHEMATICIANS  .  ENGINEERING  PHYSICISTS  .  COMPUTER  ANALYSTS  .  IBM-704  PROGRAMMERS 
aeronautical  engineers  .  RESEARCH  ANALYSTS  .  DESIGN  ENGINEERS  .  STRUCTURES  AND  DEVELOPMENT  ENGINEERS 
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TEMPERATURE  COMPENSATED  POWER  METER 

0  Temperature  compensation  gives  greater  stability  and  more  accu¬ 
rate  measurements. 

•  Readings  are  virtually  drift-free,  even  in  the  10  -/iW  range. 

•  Accuracy:  maximum  positive  accumulative  error  ±  5%.  Standard 
deviation,  or  RMS  probable  error,  ±  1.7%. 

0  Six  direct  reading  ranges  —  10  aW  to  3  MW,  full  scale. 

•  Ranges  can  be  switched  without  rebalancing. 

•  DC  calibration  at  all  levels. 

•  Self-balancing  at  200  ohms. 

•  An  FXR  SERIES  218  TEMPERATURE  COMPENSATED  THER¬ 
MISTOR  HEAD  is  a  required  accessory.  These  broadband  coaxial 
and  waveguide  components  are  available  throughout  the  frequency 
range  from  0.01  to  40  KMC/ SEC. 


Pr>n  S33S.00 

fO  B  Woodtid*.  N.  V. 


'  VPilh  a  bow  to  Herodotus,  the  5th  cen¬ 
tury  B.C.  Greek  historian  who  wrote 
the  much-quoted  words  appearing  on 
the  facade  of  the  New  York  Post  Office 
and  paraphrased  here. 
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An  extensive  series  of  storage  tests,  now  well  past  the 
six-year  mark,  proves  that  Mallory  Mercury  Batter¬ 
ies  can  take  extremely  long  storage  far  past  the  point 
where  ordinary  batteries  becorny  useless. 

Some  typical  test  curves  are  shown  here.  Note  that 
even  at  the  end  of  six  years,  Mallory  Mercury 
Batteries  remain  close  to  their  "newly-made” 
capacity. 

This  extraordinary  stability  is  one  of  the  unique 
characteristics  of  the  mercury  battery  system,  pio¬ 
neered  and  constantly  refined  by  Mallory.  During 
|)eriods  of  storage,  the  system  does  not  deteriorate. 
And  during  discharge,  output  voltage  stays  practi¬ 
cally  constant  out  to  the  limit  of  battery  life.  'I'bis  is 
an  ideal  discharge  for  providing  fade-free  |>erform- 
ance  in  transistor  circuits. 

The  long  service  and  storage  life  you  get  from 
Mallory  Mercury  Batteries  mean  unmatched  con¬ 
venience  and  dependability  to  users  of  your  bat¬ 
tery  powered  products.  Their  high  energy  content  in 
compact  size  makes  [xtssible  new  feats  of  miniatur¬ 
ization.  And  their  precise,  stable  output  offers  op|>or- 
tunities  for  use  in  instrument  circuits,  calibration 
and  voltage  reference  applications. 

.4  consultation  with  one  of  our  engineers  will  help 
you  apply  our  standard  models  in  your  product,  or 
will  start  us  on  development  of  special  battery  packs 
for  your  requirements. 


Months  Storsgo  st  TCF 


Mallory  Battery  Co.,  Cleveland,  Ohio 
a  division  of 


Typical  Flat  Powflar  Electrode  Type 
RM-3  Cell 


Months  Storage  at  TO^F 


CIRCLE  NO.  68  READER  SERVICE  CARD 


JULY  31,  1959  •  ELECTRONICS 


Girl  Uttt  fast-twitching  dieif*  on  Micrewav*  Asseciotss'  production  lino  using  Kigh-spood  sampling  otcillo- 
scopo.  Shown  at  right  aro  tost  circuit  usod  (A)  and  oscillogram  of  Iho  diodo  rocovory  choractoristic  at 
swoop  spood  of  ono  millimicrosocond  por  contimotor  (K) 

Sample  Method  Displays 
Millimiciosecond  Pulses 

Here^s  a  way  to  display  waveforms  detailed  enough  to  permit  accu¬ 
rate  measurement  of  ultra-fast  semiconductor  switching  character¬ 
istics.  Rise  times  faster  than  0.4  millimicrosecond  are  presented 
with  a  sensitivity  of  better  than  3  millivolts  per  centimeter 

By  WILLIAM  E.  BUSHOR,  Associate  Editor 


New  oscillographic  sampling  technique  permits  oped  in  England  that  display  rise  times  down  to  2  or 

measurement  and  visual  analysis  of  low-level,  repeti-  3  millimicroseconds,  but  sensitivities  are  in  the  volt 

tive  pulses  having  rise  tirne^  faster  than  0.4  milli-  range.  The  circuits  described  here  are  embodied 

microsecond  at  millivolt  levels.  The  pulses  can  occur  in  an  instrument  manufactured  by  Lumatron  Elec- 

at  either  fixed  or  random  intervals.  tronics. 

Detailed  studies  of  pulse  shape  are  required  in 

evaluation  of  semiconductors,  multiplier  phototubes,  OVERALL  OPERATION — A  block  diagram  of  the 

transmission  and  delay  lines  and  various  computer,  sampling  oscilloscope  is  shown  in  Eig.  1.  When  a  trig- 

radar  and  uhf  circuits.  Experimental  sampling  os-  ger  pulse  is  applied,  the  ramp  generator  starts.  The 

cilloscopes  built  to  test  prototypes  of  fast  multiplier  linear  sawtooth  output  is  used  to  fire  the  strobe 

phototubes  used  for  nuclear  particle  detection  have  generator  at  some  predetermined  time.  The  strobe 


displayed  rise  times  as  short  as  0.56  millimicrosec-  generator  is  so  named  because  its  operation  is  ana- 


ond.'  Several  sampling  oscilloscopes  have  been  devel- 


logous  to  that  of  stroboscopes  used  to  visualize  fast 
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FIG.  1— Triggar  puli*  input  to  tampUng  oKilloKopo  it  dorivad  from 
input  tignol  or  on  ottociotad  ganarotor 


STBOBE 

FIRING 

LEV(L 

-STAIRCASE 


FIG.  2— Tachniqua  of  ganaroting  ttroba  pulta  by  tuparpotition  of 
romp  and  ttoircato 

moving  mechanical  devices. 

Upon  firing,  the  strobe  generator  sends  a  pulse  to 
the  sampling  head.  This  pulse  is  used  to  obtain  in¬ 
stantaneous  pulse-height  samples  of  the  input  signal. 

To  enable  the  leading  edge  of  the  signal  to  be  ob¬ 
served,  an  85-millimicrosecond  delay  line  is  used  to 
retard  the  signal  until  the  sampling  pulse  has  been 
produced.  Resulting  height  samples  are  prestretched 
50-millimicroseconds,  amplified  by  a  linear  amplifier, 
stretched  again  at  their  amplified  height  to  approxi¬ 
mately  1  millisecond  and  displayed  on  the  crt  screen 
as  a  dot.  The  staircase  generator  provides  automatic 
step  advance  of  the  predetermined  strobing  time  rela¬ 
tive  to  the  start  of  the  signal  pulse  and  advances  the 
horizontal  sweep  in  synchronism  with  the  time  ad¬ 
vance. 

SAMPLING  TECHNIQUE— Since  the  ramp  rides 
on  a  d-c  level  which  is  a  step  of  the  staircase,  each 
time  the  level  falls  one  step  the  sawtooth  takes  a  dis¬ 
crete  interval  of  time  longer  to  reach  the  firing  point 
of  the  strobe  generator  as  shown  in  Fig.  2.  Thus, 
the  sample  pulse  is  advanced  in  equal  time  intervals 
relative  to  the  input  signal. 

The  pulse  into  the  staircase  generator  lowers  the 
staircase  level  one  step  after  each  displayed  sample 
and  also  advances  the  X  position  of  the  crt  beam  one 
increment  of  horizontal  distance.  At  the  end  of  a 
full  horizontal  crt  time  scan,  the  staircase  generator 
is  automatically  reset  to  start  a  new  scan.  The 
number  of  dots,  or  samples,  per  sweep  is  adjusted 
by  changing  the  total  number  of  steps  per  staircase. 

RAMP  GENERATOR — The  ramp  generator,  shown 
in  Fig.  3,  produces  a  positive-going  ramp  with  a  100-v 
amplitude  when  an  input  trigger  pulse  is  applied. 
Time  duration  of  the  ramp  can  be  set  at  either  10"’ 


sec  for  fast  sweep  or  10"*  sec  for  slow  sweep. 

A  polarity-reversing  switch  and  transformer  as¬ 
sure  proper  selection  of  negative-going  polarity  at 
the  grid  of  Vj.  Output  of  V,  is  a  positive-going  pulse 
that  turns  on  V,  triggering  the  sweep  switch  circuit 
for  the  desired  sweep  duration. 

The  sweep  switch  circuit  consists  of  switch  tube 
V,  and  charging  tube  V,  arranged  as  a  conventional 
bootstrap.  Sweep  velocity  is  determined  by  the  rate 
at  which  the  quiescent  current  charges  fast-sweep 
capacitor  C,  or  slow-sweep  capacitor 


STROBE  GENERATOR — The  strobe  generator.  Fig. 
4,  produces  the  sampling,  or  strobe,  pulse.  Sweep 
comparator  V,  mixes  the  output  of  the  ramp  generator 
with  the  staircase  from  the  staircase  generator.  In¬ 
stantaneous  d-c  level  of  the  ramp,  corresponding  to  a 
step,  fixes  time  at  which  strobe  signal  is  generated. 

Isolation  blocking  oscillator  V,  is  driven  by  the 
negative  pulse  from  the  plate  of  V,.  The  dynode  is 
coupled  back  to  the  grid  of  V,  through  a  capacitor 
to  form  a  blocking  oscillator  circuit  that  produces 
a  i-a  pulse  with  a  rise  time  on  the  order  of  5  milli¬ 
microseconds.  Fall  time  of  the  leading  edge  of  this 
negative  going  step  is  increased  slightly  by  passing 
it  through  blocking  oscillator  V,.  Output  of  the  strobe 
generator  is  a  1.3-a,  130-v  pulse  with  a  rise  time  of 
5  millimicroseconds.  The  secondary  emission  tubes 
used  in  the  strobe  generator  are  operated  at  low 
duty  cycles  to  give  satisfactory  life. 


::  r*  U, 

EI80F 

TRIGGER- 
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.  ,  polarityH<H(^ 

- A  REVERSING 

o  ^  .  .0  ^  SWITCH 
-  —  -  O-USEC 
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MAX  DELAY 


SWEEP  SWITCH  CIRCUIT 


FIG.  3 — Volocity  of  romp  ^roducod  by  romp  gonorotor  must  bo  of 
utmost  procision,  stability  and  roproducibility  sinco  time  stobility  of 
butter  than  10'*"  sec  for  long  time  intervals  is  required  ' 


varied  by  sweep  rote  switches  in  staircase  generator 
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SAMPLING  HEAD — The  sampling  head,  shown  in 
Fig.  5,  uses  the  sampling  pulse  from  the  strobe  gen¬ 
erator  to  obtain  pulse  height  samples  of  the  input 
signal.  To  offset  the  slow  initial  start  of  the  strobe 
generator,  the  sampling  pulse  is  clipped  by  grounded- 
grid  triode  V,.  Plate  saturation  occurring  soon  after 
conduction  reduces  the  gain  of  V,.  Thus,  in  effect,  a 
small-amplitude  section  of  the  pulse,  which  is  a  nega¬ 
tive-going  step  function  with  a  rise  time  of  1  milli¬ 
microsecond,  is  passed. 

The  negative-going  step  function  is  differentiated 
by  capacitor  Ci  to  produce  a  pulse  of  about  1  milli¬ 
microsecond  full  width  at  half  of  maximum  ampli¬ 
tude.  This  pulse  is  further  sharpened  by  passing  the 
top  of  it  through  back-bias  discriminator  diode  D, 
whose  output  is  a  pulse  about  0.5  millimicroseconds 
full  width  at  half  of  maximum  amplitude. 

After  passing  through  an  isolation  attenuator,  the 
sampling  pulse  is  mixed  with  the  input  signal  and 
the  total  signal  is  stretched  by  capacitor  C,.  The 
stretch  time  of  0.5  microsecond  is  a  product  of  the 
.capacitance  of  C,  and  the  back-bias  of  the  sampling 
diode.  A  conventional  linear  amplifier  is  used  to 
amplify  the  approximate  10-mv  output  of  the  sam¬ 
pling  head. 

STRETCHER-EXPANDER  —  The  stretcher-ex¬ 
pander,  shown  in  Fig.  6,  produces  the  dot  pulse  that 
unblanks  the  crt  screen  and  advances  the  staircase. 
The  0.5-microsecond  pulse  from  the  linear  amplifier 
is  stretched  to  a  rectangular  pulse  2-milliseconds  wide 
of  approximately  the  same  height,  amplified  by  a 
variable  factor  of  from  5  to  10  and  inverted  for  push- 
pull  deflection  of  the  crt.  This  pulse  also  advances  the 
staircase  one  step  after  each  sample  display. 

STAIRCASE  GENERATOR — The  staircase  gener¬ 
ator,  shown  in  Fig.  7,  provides  horizontal  deflection 
voltage  to  the  crt  and  time  advance  information  to 
the  comparator  tube  in  the  strobe  generator.  In¬ 
crease  of  a  d-c  bias  superimposed  on  the  staircase 
advances  the  start  of  the  sampling  relative  to  the 
start  of  the  ramp,  decreasing  the  apparent  time  delay 
in  the  start  of  the  trace  on  the  crt. 

The  staircase  is  not  of  continuous  velocity,  but  is 
advanced  one  discrete  fixed  amplitude  step  for  every 
displayed  sample.  Steps  of  the  staircase  are  produced 
by  pulses  from  the  stretcher-expander.  Diode  V,  adds 
these  pulses  successively  through  integrator  amplifier 
V,  until  the  end  of  the  staircase  when  reset  tube  V, 
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returns  the  integrator  to  zero.  Switches  S,  and  S, 
are  attenuators  for  the  staircase  produced  by  the 
integrator.  The  d-c  level  of  the  staircase  is  set  by 
the  horizontal  position  control. 

The  attenuated  staircase  on  the  d-c  level  is  fed  to 
the  comparator  tube  in  the  strobe  generator.  If  the 
end  of  the  staircase  lowers  the  superimposed  ramp 
below  the  firing  point  of  the  comparator  tube,  the 
blanking  tube  blanks  the  ctr  screen  since  the  display 
becomes  meaningless. 


FIG.  5— Output  of  sampling  hand  it  a  stroba  padastal  modulated 
by  th#  input  signal 


Reference 

(1)  R.  SuKarnian,  Sampling  OHcllloscope  for  Statistically 
Varylii*  Pulsajs,  Kev  o/  8c  Inat,  JB,  No.  11,  Nov.  1957. 
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Here's  a  way  to  explode  wire  by  switching  30  kv  in  less  than  1 0  milliMsec.  Jitter 
problem  is  solved  by  using  one  spark  gap  to  trigger  another 


By  H.  BRUCE  McFARLANE, 

I^wreni-e  Kadintlon  Laboratory,  University  of  California,  Livermore,  California 


Spark  Gaps  for  Fast 


Research  work  sometimes  re¬ 
quires  explosion  of  a  wire  for 
such  purposes  as  generating  plasma 
in  a  shtK-k  tube  or  generating  hyper¬ 
sonic  waves  in  a  wind  tunnel.  The 
spark-gap  switch  to  be  discussed  ex¬ 
plodes  a  wire  by  discharging  a  bank 
of  capacitors  charged  to  30  kv. 

A  basic  requirement  of  this 
switch  is  that  it  must  clo.se  in  less 
than  10  millifisec.  The  greatest 
problem  in  using  spark  gaps  for  the 
switch  was  in  reducing  the  jitter 
time,  which  is  the  maximum  statis¬ 
tical  variation  in  firing  time.  When 
spark  gaps  that  have  a  large  jitter 
time  are  u.sed  in  parallel,  the  fir.st 
to  fire  may  prevent  some  or  all  of 
the  re.st  from  firing.  This  is  be- 
cau.se  the  fir.st  gap  to  fire  applies  30 
kv  to  the  load,  and  as  this  load  is 
also  connected  to  all  the  load  ter¬ 
minals  of  the  unfired  gaps,  the  net 
voltage  across  them  drops  to  zero 
and  they  remain  unfired. 

Gap  Switching 

The  spark-gap  switching  circuit 
(Fig.  1)  uses  111  spark  gaps.  Thy- 
ratron  V,  fires  Section  1,  which  con¬ 
tains  a  single  spark  gap.  This  gap 
triggers  ten  spark  gaps  in  Section 
2.  Each  gap  in  Section  2  triggers 
ten  gaps  in  the  final  stage.  Section 
3.  The  100  spark  gaps  of  Section 
3  switch  100  0.03-^f  capacitors  (one 
of  these  capacitors  is  shown),  which 
are  charged  to  30  kv,  through  the 
wire  load. 

Coaxial-cable  sections  A,  B  and  C 


FIG.  1— Spark-gap  twitch.  Only  one  of  the  10  gaps  of  Section  2  ond  only  one  of  the  100 
gaps  of  Section  3  ore  shown 


couple  each  spark  gap  to  the  pre¬ 
ceding  stage  that  furnishes  the 
trigger  pulse  for  the  gap.  The 
center  conductor  of  each  coaxial 
cable  is  initially  at  -1-15  kv. 

When  a  trigger  pulse  to  thyratron 
V,  switches  capacitor  Ca  to  ground, 
capacitor  C,  discharges  through  re¬ 
sistor  R,.  Simultaneously,  cable 
section  A  forms  a  pulse  of  15  kv. 
Discharge  of  capacitor  C,  and  the 
pulse  from  cable  section  A  produce 
a  30-kv  pulse  across  resistor  if,. 


This  pulse  drops  the  potential  of 
the  spark-gap  trigger  electrode, 
TR„  to  —15  kv.  As  the  gap  between 
the  upper  sphere  SP,  and  trigger 
electrode  TR„  has  a  potential  of  45 
kv  it  breaks  down. 

As  soon  as  the  upper  half  of  the 
gap  breaks  down,  trigger  electrode 
Tif,  goes  to  -t-30  kv.  As  the  second 
half  of  the  gap  now,  has  double  its 
normal  voltage,  it  breaks  down. 
Breakdown  time  for  50  kv/cm, 
which  is  obtained  with  30  kv  across 
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FIG.  2— This  axparimantal  spark  gap  it  similar  to  thosa  us«d  in 
Sottions  1  and  2  of  Fig.  I 


FIG.  3— Improvod  spark-gap  switch  which  broakt  down  in  last  than 
I  milli^soc 


High-Voltage  Switching 


the  electrodes,  is  about  8  milli/isec. 

The  ten  capacitors  that  couple 
the  first  section  to  the  second  sec¬ 
tion  (one  such  capacitor  is  repre¬ 
sented  in  Fig.  1  by  C,)  now  dis¬ 
charge  from  -f30kv  to  ground 
potential.  The  pulse  formed  by  ca¬ 
ble  /}  and  the  discharge  of  capacitor 
Cj  impress  60  kv  across  resistor  R^. 
Spark-gap  trigger  electrode  TR^ 
drops  to  —45  kv  and  the  first  half  of 
the  spark  gap  of  Section  2  breaks 
down.  With  75  kv  across  the  half 
gap,  which  has  a  spacing  of  0.57  cm, 


a  voltage  gradient  of  130  kv/cm 
appears  and  breaks  down  the  gap 
in  about  0.45  milli/csec.  Breakdown 
in  the  other  nine  first-half  gaps  of 
Section  2  occurs  almost  simulta¬ 
neously  and  in  the  same  way. 

Breakdown  processes  in  the  sec¬ 
ond  half  of  the  spark  gaps  of  Sec¬ 
tion  2  and  in  the  spark  gaps  of 
Section  3  nre  similar  to  the  proc¬ 
esses  that  have  been  described.  The 
bank  of  100  0.03-/if  capacitors  in 
Section  3  completes  its  discharge 
through  the  wire  in  100  milli/isec. 


As  each  section  takes  about  10 
milli^ec  to  break  down,  the  total 
time  between  the  breakdown  of 
thyratron  V,  and  the  start  of  the 
discharge  through  the  load  wire  is 
about  30  milli^sec.  Jitter  time  of 
each  section  is  less  than  one  milli- 
fisec. 

Spark  Gaps 

The  spark  gap  in  Section  1  and 
the  ten  gaps  in  Section  2  are  similar 
to  the  spark  gap  shown  in  Fig.  2, 
except  that  no  effort  is  made  to 
make  them  coaxial  in  construction. 

Spark  gaps  are  mounted  so  that 
ultraviolet  radiation  from  spark 
gaps  that  fire  earlier  in  the  operat¬ 
ing  sequence  irradiates  succeeding 
gaps.  The  intense  radiation  from 
the  earlier  gaps  reduces  the  statisti¬ 
cal  firing  delay,  or  jitter,  of  the  suc¬ 
ceeding  gaps. 

It  may  be  possible  to  break  down 
the  second  half  of  the  spark  gap 
even  faster  than  described  above  by 
using  the  circuit  shown  in  Fig.  3. 
Here  the  low-potential  end  of  the 
gap  is  connected  to  trigger  source 
by  a  short  length  of  cable  and  a 
blocking  capacitor,  which  in  turn  is 
connected  to  ground  by  a  similar 
piece  of  cable. 

The  author  thanks  A.  Tilles,  A.  J. 
Stripeika,  H.  M.  Graham,  D.  O.  Kip- 
penhan  and  M.  Allen  for  their  as¬ 
sistance  in  developing  this  equip¬ 
ment.  Work  was  performed  under 
the  auspices  of  the  United  States 
Atomic  Energy  Commission. 


Photograph  of  a  portion  of  spark-gap  switch  shown  in  Fig.  1.  Fifty  gaps  of  Soction  3 
compos#  on  outor  ring  of  compononts  which  onclosos  tho  II  gaps  of  tho  first  ond  s«cond 
sections 
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Fail-Safe  Photoelectric 


PHOTOELECTRIC  GAGING  of  ma¬ 
chined  parts  makes  it  possible 
to  check  dimensions  without  touch¬ 
ing  critical  points.  This  is  impor¬ 
tant  when  the  surfaces  are  delicate, 
when  the  points  to  be  checked  can¬ 
not  be  reached  with  feelers  and 
when  movements  of  the  part  under 
test  make  it  impossible  to  use 
feeiers. 

Photoelectric  testing  requires  a 
free  path  for  the  rays  from  the  light 
source  to  the  points  to  be  checked, 
and  from  there  to  the  photoelectric 
sensors.  Less  obvious  limitations 
are:  variations  in  light  emission 
of  the  lamps,  drift  in  sensitivity 
of  the  phototubes,  secondary  light 
reflections  and  vibrations  of  the 
pait  being  tested  during  inspection. 

In  the  fail-safe  inspection  system 
there  is  the  further  difficulty  that 
resistors  and  capacitors  may  fail 
by  short  or  open  circuit  and  vacuum 
tubes  may  lose  emission  or  get 
gassy.  To  be  fail-safe,  the  circuit 
must  reject  whether  the  failure  in¬ 
creases  or  decreases  the  current 
flow. 

Optics 

The  optical  system  of  a  fail-safe 
photoelectric  inspection  device  is 
shown  in  Fig.  1.  This  device  is  a 
sorter  used  to  ascertain  complete 
retraction  of  the  firing  pin  in  a  fuse 
body  rotated  at  specified  speed.  All 
pieces  in  which  the  pin  extends  more 
than  0.007  in.  beyond  the  periphery 
of  the  hole  are  rejected. 

When  the  mask  is  replaced  by  a 
piece  of  ground  glass,  the  magnified 
image  of  the  hole  appears  on  the 
glass.  This  image  is  shown  in  Fig. 


2A.  The  photoelectric  inspection 
system  uses  the  mask  in  Fig.  2B. 
Light  passing  through  the  three 
slots  decreases  each  time  the  image 
of  the  pin  sweeps  across  one  of  the 
slots  as  indicated  in  Fig.  2C.  Ab¬ 
sence  of  modulation  of  the  light 
reaching  the  phototube  indicates 
retraction  of  the  pin  and  accept¬ 
ance  of  the  piece.  Three  radial 
slots  are  used  so  that  an  eccentric 
hole  cannot  cause  modulation. 

The  amount  of  alternating 
photoelectric  current  caused  by  a 
protruding  pin  is  proportional  to 
the  light  emitted  by  the  lamp  and 
the  sensitivity  of  the  phototube. 
Both  these  properties  vary  with 
time.  Fortunately  the  d-c  photo¬ 
signal,  corresponding  to  the  average 
flux  of  light  reaching  the  phototube, 
is  also  proportional  to  the  light 
emitted  by  the  lamp  and  the  sensi¬ 
tivity  of  the  phototube. 

Therefore,  instead  of  a  signal 
proportional  to  the  a-c  photosig¬ 
nal,  a  signal  indicative  of  the  ratio 
between  the  a-c  and  d-c  photosig¬ 
nal  is  produced  and  amplified. 
Since  the  light  emission  of  the 
lamp  and  the  sensitivity  of  the 
phototube  appear  equally  in  the 
numerator  and  denominator  of 
this  ratio,  it’s  value  is  completely 
independent  of  these  parameters. 

Grid-Current  Circuit 

The  a-c  to  d-c  ratio  is  obtained  by 
using  a  grid-current  circuit.’-  ’■  * 
When  current  flows  in  the  cathode- 
to-grid  path  of  a  vacuum  tube,  the 
a-c  impedance  across  this  path  is 
inversely  proportional  to  the  mag¬ 
nitude  of  the  grid  current.  There¬ 


fore,  if  modulated  d-c  is  sent 
through  the  grid-to-cathode  path, 
the  a-c  voltage  appearing  across 
the  path  impedance  is  proportional 
to  the  a-c  and  inversely  proportional 
to  the  d-c.  In  short,  it  will  be  pro¬ 
portional  to  the  ratio  between  the 
a-c  and  the  d-c  (the  relative  modu¬ 
lation). 

The  sorter  is  designed  to  indicate 
rejection  for  all  values  of  relative 
modulation  above  an  adjustable 
limiting  value.  To  obtain  rejection 
when  the  hole  is  completely  ob¬ 
structed  and  no  modulation  is  pres¬ 
ent,  a  small  amount  of  a-c  is  in¬ 
troduced  into  the  grid  of  the 
grid-current  tube.  As  long  as  any 
d-c  photo-signal  is  present,  the  rela¬ 
tive  modulation  caused  by  this  arti¬ 
ficially  introduced  a-c  stays  well 
below  the  relative  modulation  of  re¬ 
jection.  If  the  hole  is  completely 
covered  and  no  photoelectric  current 
passes  the  grid,  the  relative  modu¬ 
lation  caused  by  this  small  a-c 
jumps  far  beyond  the  acceptance 
limit. 

Fail-Safe  Principle 

Fail-safe  operation  is  assured  by 
testing  the  sorter  each  time  a  piece 
is  inspected.  After  a  piece  is  in¬ 
spected,  the  sorter  is  exposed  to  a 


FIG.  2— Imag*  of  hek  and  pin  (A)  i$  pro- 
jactad  on  mask  (B)  to  obtain  a-c  whan  tha 
piaca  rototas  (C) 
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These  electro-optical  systems  permit  checking  dimensions  of  machined  parts 
while  workpieces  are  rotating.  Measurements  are  independent  of  variations 
in  light  source  and  phototube  parameters.  Fail-safe  circuit  assures  that  only 
satisfactory  pieces  are  accepted 


By  JOSEPH  C.  FROMMER,  Consultant,  Electric  Eye  Equipment  Co.,  Danville,  Illinois 

Inspection  for  Industry 


FIG.  3— Sorter  unit  it  adjusted  to  desired  sensitivity  by  use  of  go  and  no-go  gages  . 


condition  which  simulates  rejection 
limits.  In  this  artificial  no-go  posi¬ 
tion,  if  the  unit  indicates  that  it 
might  accept  an  unsatisfactory 
piece,  then  the  sample  under  inspec¬ 
tion  is  rejected,  whether  or  not  the 
piece  actually  meets  specifications. 

If  the  sorter  correctly  indicates 
rejection  in  the  no-go  condition,  it 
completes  the  inspection  cycle  in 
normal  fashion.* 

Circuit  Description 

The  circuit  diagram  of  the  sorter 
is  given  in  Fig.  3.  Tube  V,4  is  con¬ 
nected  as  a  grid-current  tube  by 
connecting  phototube  V,  between 
its  grid  and  cathode  without  a  grid 
resistor.  The  contact  potential  of 
the  grid-to-cathode  path  provides 
polarizing  potential  for  the  low 
photocurrents  handled.  The  a-c  sig¬ 
nal  is  amplified  by  V,.  and  fed  to 
V,.  Tube  Vt  obtains  degeneration 
from  R,  and  R..  The  plate  load  of 
F-,  consisting  of  L,  and  C„  is  peaked 
at  the  modulation  frequency.  Out¬ 
put  of  V,  is  then  rectified  by  V,. 

The  d-c  output  of  V’,  is  connected 
in  series  with  an  adjustable  refer¬ 
ence  voltage  derived  from  R„.  The 
difference  between  the  rectified  out¬ 
put  and  the  reference  voltage  is  ap¬ 
plied  to  the  grid  of  V,.  When  the 
output  of  V,  exceeds  the  limit  set 
by  the  reference  voltage,  V.  cuts 
off  and  output  relay  /C,  releases,  in¬ 
dicating  a  non-acceptable  piece.  If 
the  output  of  F,  is  below  the  refer¬ 
ence  voltage,  Ki  operates  to  indicate 
acceptance.  The  small  a-c  required 
to  provide  for  the  no-modulation 
case  is  obtained  by  grounding  one 
side  of  the  filament  supply. 


The  fail-safe  circuit  includes  K„ 
memory  relay  and  accept  relay 
K,.  Contacts  of  these  relays  are 
fed  by  the  line  voltage  through 
three  cam-operated  microswitches. 
Inspect  switch  S,  is  closed  for  a  60- 
deg  period  that  starts  after  a  piece 
has  reached  the  inspection  station 
and  during  which  the  piece  is  ro¬ 
tated  at  the  specified  speed.  Accept 
switch  Sj  is  closed  for  a  subsequent 
60-deg  period.  Reset  switch  S,  is 
closed  at  all  times  except  for  a  60- 
deg  period  just  preceding  the  clos¬ 
ing  of  S,. 

Before  a  new  piece  is  inspected, 
St  opens  and  unlatches  K,  if  it  is 
latched.  Then,  while  the  piece  is 
spun  at  the  prescribed  speed,  S,  is 
closed.  If  the  piece  is  acceptable, 
operates  and  Kt  is  energized 
through  contact  1  of  /C,.  Once  Kt 
is  energized,  contact  1  of  Kt  keeps 
it  latched  as  long  as  St  is  closed. 
Next,  during  closure  of  S,  the  opti¬ 
cal  system  simulates  presence  of  a 


piece  that  should  be  rejected.  If  the 
circuit  is  functioning  properly,  Ky 
releases  and  Kt  is  energized  through 
No.  2  contacts  of  Ky  and  Kt.  Relay 
Kt  latches  itself  and  energizes  ac¬ 
cept  solenoid  Ky. 

When  the  amplifier  senses  an  un¬ 
acceptable  piece,  Ky  does  not  oper¬ 
ate  and  prevents  K,  from  being 
energized.  If  the  amplifier  is  faulty 
and  lets  Ky  close  when  an  unsatisfac¬ 
tory  piece  is  tested,  then  No.  2  con¬ 
tact  of  Ky  stays  open  when  S,  is 
closed.  Thus,  Kt  cannot  be  ener¬ 
gized  in  either  case. 

Performance  tests  show  that 
drift  in  phototube  sensitivity  and 
variations  of  10:1  in  light  emission 
.“ire  made  completely  ineffective  by 
the  grid-current  circuit. 
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Switching  Circuits  for 

Production  lines  and  industrial  processes  as  well  as  missile  count-downs,  can  be 
stopped  if  any  of  a  number  of  variables  is  out  of  tolerance.  Transistorized 
level-sensitive  switch  uses  nonlinear  negative  feedback  to  provide  stable 
operation  over  wide  temperature  ranges 


By  DONALD  W.  BOENSEL  ,*Jet  Propulsion  Laboratory.  California  Institute  of  Technology,  Pasadena,  Calif. 


Systems  for  absolute  or  toler¬ 
ance  measurement  often  rely 
on  go/no-go  indications  designed  to 
halt  a  missile  firing  count-down, 
pull  a  faulty  module  from  a  produc¬ 
tion  line  or  perform  some  similar 
function.  In  such  operations,  a 
number  of  variables,  such  as  power- 
supply  voltage,  signal  level  or  bias 
current,  are  monitored  continu¬ 
ously,  sequentially  or  on  command. 
Each  variable  is  ordinarily  com¬ 
pared  with  a  predetermined  refer¬ 
ence.  Both  the  reference  and  its 
tolerance  are  often  programmed  to 
vary  with  some  parameter  (such  as 
time). 

Usually  a  process  is  stopped  if 
one  or  a  combination  of  variables 
are  out  of  tolerance.  More  sophisti¬ 
cated  systems  may  include  feedback 
control  techniques  to  provide  auto¬ 
matic  correction  for  out-of-toler¬ 
ance  variables. 

An  a-c  level-sensitive  switch  has 
been  developed  as  a  reliable  compa- 


flG.  1  — L*«»l-Mntitiv*  twitch  mutt  epurot* 
at  Cg  datpit*  wid«  tamparotur*  chongat  and 
componant  tubttitutiont 


rator.  It  is  stable  to  ±1.5  percent 
over  a  100-deg  C  temperature  range. 
The  circuit  has  a  switching  gain  of 
about  40  db  and  uses  standard  com¬ 
ponents  throughout. 

Unlike  many  switches  which  are 
stabilized  by  compensating  tem¬ 
perature-sensitive  elements,  this  de¬ 
sign  derives  its  stability  from  non¬ 
linear  negative  feedback.  This  ar¬ 
rangement  results  in  characteristics 
that  are  not  susceptible  to  either 
active  component  changes  or  tem¬ 
perature  changes. 

Requirements 

An  input-output  characteristic 
similar  to  that  in  Fig.  1  must  be 
obtained  from  the  switch.  Depend¬ 
ing  on  whether  the  measurement  is 
absolute  or  a  differential  tolerance, 
drift  limits  on  the  switch  or  on  the 
out-of-tolerance  point,  E„  can  range 
from  ±0.5  percent  to  as  much  as 
±10  percent  of  E..  In  military  ap¬ 
plications,  it  may  be  necessary  to 
maintain  these  limits  not  only  with 
component  substitutions  but  over 
severe  ambient  temperature  ranges. 
These  requirements  indicate  the  de¬ 
sirability  of  including  overall  nega¬ 
tive  feedback  to  supplement  the 
positive  feedback  necessary  for  a 
regenerative  change  of  state  at  the 
switch  point.  Both  types  of  feed¬ 
back  must  be  nonlinear  to  allow  the 
switch  to  operate  in  a  bistable 
fashion. 

Most  high-accuracy  systems 
either  process  a-c  signals  or  mod¬ 
ulate  d-c  signals  and  use  a-c  ampli¬ 
fication.  An  a-c  level-sensitive 


r-i  +I 


—  Itnai 


(B)  , 

FIG.  2— Convantienal  multivibrator  at  (A)  pre- 
vidot  wavoformi  at  (B).  Largo  nogativo  pulio 
following  pooitivo  trigger  pulM  would  affect 
waveforms  os  shown  in  dotted  lines 


switch  is  therefore  compatible  with 
many  critical  applications. 

Circuit  Operation 

The  basic  comparator  consists  of 
a  somewhat  unconventional  mono¬ 
stable  multivibrator  followed  by  a 
rectifying  transistor  and  filter.  For 
signals  above  the  trigger  level,  the 
circuit  is  periodically  switched  into 
its  transient  state. 

The  more  important  waveforms 

•  Now  with  Space  Electronics  Corp., 
Glendale,  Calif. 
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Missile  Count-Downs 


FIG.  3— Portion  of  circuit  in  dottod  linos  ro- 
places  Oi  in  Fig.  2A  to  got  roquirod  gain  and 
stability 


involved  in  the  operation  of  the  con¬ 
ventional  one-shot  multivibrator  in 
Fig.  2A  are  shown  in  Fig.  2B.  The 
positive  feedback  loop  consists  of 
Qt,  C,  Q,  and  Rf.  Duration  of  the 
transient  state’  *  in  which  Q,  is  satu¬ 
rated  is  A  =  T  In  (2V,  —  V,)/ 
(F,  —  V,),  where  t  =  R^C  and 
where  V,  is  emitter-base  contact 
potential  of  Q,.  If  V,  »  V„  tran¬ 
sient  duration  is  A  ^  t  /n  2. 

To  use  this  circuit  as  a  level- 
sensitive  switch  requires  knowledge 
of  the  minimum  trigger  level.  If 
duration  of  the  input  trigger  is 
much  greater  than  time  required 
for  switching,  minimum  triggering 
level  can  be  calculated  as  below. 

If  R,  and  are  assumed  to  be 
much  greater  than  R,t  and  R„,  re¬ 
spectively,  minimum  capacitive  cur¬ 
rent  necessary  to  bring  Q,  out  of 
saturation  is  t,  =  V,[(1//2m)  — 
where  is  common- 
emitter  current  gain  of  Q,.  Conse¬ 
quently,  the  minimum  positive  trig¬ 
ger  pulse  with  an  input  resistance 
of  Q,  much  less  than  the  load  im¬ 
pedance  of  Qt  is  I  min  =  (F,/j8,) 
[(l/f2„)  -  (l//3,i?„)],  where  y8, 


is  corresponding  current  gain  of  Qt. 

The  dotted  waveforms  at  the 
right  of  Fig.  2B  indicate  the  possi¬ 
bility  of  improper  circuit  operation 
if  the  positive  trigger  pulse  is  fol¬ 
lowed  immediately  by  a  large  nega¬ 
tive  pulse.  The  maximum  permissi¬ 
ble  value  of  such  a  negative  pulse  is 
calculated  in  the  same  way  as  that 
for  the  minimum  positive  trigger 
pulse.  Thus,  ^  V,[(\/R,)  — 
(l/)8./2„)]. 

If  =  Rf,  R<i  =  R.n  and 
=  /3  .  =  /3,  there  is  no  possibility 
of  operational  failure  with  reason¬ 
ably  symmetrical  triggering.  Under 
such  conditions,  /«„  ^  /3  /«„.  There¬ 
fore,  triggering  the  switch  with  a 
symmetrical  pulse  train,  rather 
than  a  unilateral  pulse,  is  desirable. 
Although  rectangular  trigger  pulses 
have  been  used  in  the  above  calcu¬ 
lations,  in  a  broad  sense,  results 
apply  equally  to  sinusoidal  trig¬ 
gering. 

Since  corresponds  to  the 

trigger  point  of  the  switch,  it  must 
be  stabilized  with  respect  to  tem¬ 
perature  and  component  substitu¬ 
tion.  With  present-day  transistors, 
it  is  virtually  impossible  to  obtain 
a  trigger  point  stability  better  than 
±10  percent  with  the  circuit  in  Fig. 
2A  because  of  manufacturers  toler¬ 
ances  in  current  gain  and  tem¬ 
perature  drifts  in  current  gain 
and  emitter-base  contact  potential. 
These  problems  arise  primarily  in 
considering  the  parameters  of  in¬ 
put  transistor  Q,. 

If  »  Ru,  minimum  posi¬ 
tive  current  is  ^ 

which  is  dependent  only  on  current 
gain  of  Qt.  Although  trigger  source 
impedance  must  be  high  for  proper 
regenerative  switching  it  cannot  be 
made  infinite  so  that  trigger  level 
is  also  dependent  on  input  charac* 
teristics  of  Q,  (in  particular,  emit¬ 
ter-base  contact  potential). 

If  Qt  is  biased  and  feedback  is 
stabilized  in  a  linear  operating 
range,  rather  than  allowed  to  re¬ 
main  in  its  normal  cutoff  condition, 
trigger  level  can  be  made  practically 
independent  of  temperature  and 
component  change;  effects  of  drift 
in  V,  can  be  removed  by  capacitive 


input  coupling  techniques. 

In  practice,  gain-temperature 
variation  of  standard  small-signal 
silicon  transistors  is  about  1.5  or 
2.5  to  1  over  a  temperature  range  of 
100  C.  It  is  therefore  impossible 
to  adequately  stabilize  a  single  tran¬ 
sistor  performing  the  function  of 
Q,  and  maintain  sufficient  gain. 
Therefore  an  amplifier  configura¬ 
tion  that  is  compatible  with  re¬ 
quirements  for  gain  and  stabiliza¬ 
tion  must  replace  Q,. 

The  transistor  combination  in 
Fig.  3  was  developed  to  replace  Q, 
in  Fig.  2A.  Both  Qu  and  Q„  in  Fig. 
3  have  nominal  current  gains  of 
100,  so  that  open  loop  gain  of  the 
cascaded  pair  is  about  10,000.  The 
feedback  network  consisting  of 
avalanche  diode  D,  and  resistor  R^ 
not  only  stabilizes  d-c  operating 
point  but  also  a-c  gain. 

If  /8,  R.iJt>Rt,  d-c  gain  with  feed¬ 
back  is  Ai.,  =  Rtt/R,i.  Similarly, 
if  » )?„  a-c  gain  is 

1A|...  =  R,/\R.t//X,\.  where  X.  = 


FIG.  S — Output  circuit  it  dotignod  to  limit  load 
offoett  on  Uvol-tofltitivo  twitch 

1/wC  and  OI  is  sinusoidal  triggering 
frequency. 

In  this  case,  effective  /3,  of  the 
amplifier  is  10,000;  furthermore, 
Rt  can  be  made  relatively  small  be¬ 
cause  of  the  voltage  drop  afforded 
by  D„  so  that  the  above  approxima¬ 
tion  is  applicable. 

With  values  chosen  for  the  ex¬ 
perimental  comparator  (i2»  =  147,- 
000  ohms,  Ret  =  10,000  ohms,  R,  = 
14,700  ohms,  C  =  0.03  /if,  fit  a  = 
/3iii  =  100  and  D,  breakdown  volt¬ 
age  =  9  v),  d-c  gain  is  about  15 
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and  a-c  gain  is  about  150  at  6  kc. 

In  this  way,  operating  point  was 
stabilized  to  about  ±0.2  percent  and 
a-c  gain  to  ±2  percent  for  a 
temperature  range  or  component 
changes  which  produce  a  4:1  change 
in  /3,.  It  is  possible  to  stabilize  a-c 
gain  to  as  little  as  ±0.5  percent 
under  the  same  conditions  and 
maintain  the  same  sensitivity  that 
would  be  obtained  if  Q,  had  a  nomi¬ 
nal  /3,  of  about  40. 

Feedback  Path 

This  simply  involves  reducing  a-c 
gain  to  40  by  placing  an  a-c  feed¬ 
back  path  in  parallel  with  and  D, 
or  by  reducing  Rt  by  a  factor  of  4. 
Reduction  of  R*  produces  no  signih- 


percent.  Thus,  these  values  should 
be  Ru  =  100,000  ohms,  =  21,500 
ohms  and  =  100. 

The  second  factor  is  associated 
with  the  change  in  input  resistance 
of  Q,  with  temperature  during  satu¬ 
ration.  It  has  been  pointed  out  by 
Ebers  and  Moll  that  incremental  in¬ 
put  resistance  of  a  common  emitter 
transistor  decreases  significantly 
when  it  saturates.  This  phenome¬ 
non  results  not  only  because  there 
is  no  feedback  associated  with  the 
resistance  of  the  emitter  region, 
but  also  because  of  an  order  of  mag¬ 
nitude  decrease  in  base  spreading 
resistance.  The  decrease  in  base 
spreading  resistance  has  been  at¬ 
tributed  to  a  shift  in  injection  co¬ 


fig.  6— Final  circuit  with  nonlinaor  nagotiv*  foodback  it  ftabk  within  ±1.5  parcant  ovar  100- 
dag  C  tamparatura  rang# 


cant  change  in  collector  operating 
point  of  the  cascaded  pair,  since 
this  point  i«  largely  controlled  by 
the  breakdown  voltage  of  D,. 

The  nonlinear  negative  feedback 
loop  is  effective  only  when  the 
switch  is  in  its  stable  state.  Appli¬ 
cation  of  a  trigger  current  sufficient 
to  bring  Q,  out  of  saturation  pro¬ 
duces  a  current  that  is  fed  back  to 
the  base  of  Q,  and  that  is  large 
enough  to  open  D,  and  drive  Q,  into 
saturation. 

Two  other  factors  that  affect 
trigger  point  stability  are  related 
to  variations  in  the  parameters  of 
Q,.  In  practice,  switching  speed 
places  an  upper  limit  on  of 
20,000  to  50,000  ohms.  For  nomi¬ 
nally  100,  must  be  below  200,000 
ohms  for  the  relationship  al¬ 

ways  ^  10  Rt,  to  be  even  partially 
satisfied.  In  any  event,  for  typical 
variations  in  it  is  necessary  that 
fijRrs  be  at  least  20  Rm  to  assure 
that  the  error  in  triggering  level 
from  this  source  be  less  than  ±2 


ordinates  as  well  as  carrier  injec¬ 
tion  into  the  base  region  caused  by 
forward  bias  on  the  collector-base 
junction. 

Incremental  input  resistances 
during  saturation  of  about  10  to  15 
ohms  can  be  expected  for  the  2N336 
transistor  used  as  Q„  If  C  is  chosen 
to  make  A  =  20  (t/4),  such  an  in¬ 
put  impedance  represents  about  1 
percent  of  total  a-c  load  impedance 
on  Q,.  A  simple  calculation  shows 
that  C=  0.03  {X.  =  1,000  ohms 

at  6  kc).  Since  the  temperature  co¬ 
efficient  of  silicon  is  about  —0.7 
percent/deg  C,  the  change  in  tiig- 
ger  level  contributed  by  this  varia¬ 
tion  is  about  ±0.4  percent  over  a 
100-deg  C  temperature  range. 

Under  the  worst  possible  accumu¬ 
lation  of  these  errors,  stability  of 
the  switch  would  be  about  ±4.4 
percent  over  a  100-deg  C  tempera¬ 
ture  range.  How’ever,  there  is  direc¬ 
tion  as  well  as  magnitude  associ¬ 
ated  with  these  drift  errors.  The 
effects  of  similar  drifts  in  /3,  and  /S, 


on  trigger  level  tend  to  cancel  each 
other.  A  more  precise  estimate  of 
switch  stability  would  therefore  be 
±0.5  to  d;1.0  percent.  Experi¬ 
mental  data,  a  sample  of  which  is 
shown  in  Fig.  4,  has  indicated  that 
this  figure  is  probably  closer  to 
±1.0  to  ±1.5  percent. 

Output  Circuit 

The  switch  output  must  be  con¬ 
verted  to  d-c.  Since  filtering  at  the 
switch  output  would  interfere  with 
monostable  operation,  an  isolating 
transistor  is  introduced  between 
the  sensing  switch  and  filter. 

This  circuit  should  not  cause  ap¬ 
preciable  loading  of  the  level-sensi¬ 
tive  switch.  It  should  furnish  a 
drift-free,  low-ripple  d-c  of  pre¬ 
scribed  magnitude  to  the  load  when 
the  monostable  switch  is  in  its  sta¬ 
ble  state.  It  should  also  furnish  an 
adequate  change  in  current  to  the 
load  when  the  one-shot  is  triggered. 

The  circuit  in  Fig.  5  was  devel¬ 
oped  to  satisfy  these  requirements. 
The  5,00C-ohm  load  resistor  and 
the  56,200-ohm  base  resistor  were 
chosen  to  assure  that  the  output 
transistor  is  saturated  when  Q,  in 
Fig.  2A  is  in  its  stable  saturated 
state.  Inductor  L,  must  have  suffi¬ 
cient  inductance  at  maximum  load 
current  to  provide  adequate  filter¬ 
ing  during  switching.  An  induct¬ 
ance  of  10  henrys  at  4  ma  for  L, 
and  a  capacitance  of  2  |if  reduced 
ripple  to  about  20  /tamp  peak-to- 
peak  low-current  state  or  about  0.5 
percent  of  maximum  current. 

Although  load  current  does  not 
drop  to  zero  in  the  unstable  state, 
a  characteristic  like  that  shown  in 
Fig.  1  can  be  obtained  by  coupling 
the  actual  load  through  an  ava¬ 
lanche  diode.  For  example,  voltage 
across  the  5,000-ohm  resistor  in 
Fig.  5  drops  from  19  to  6  v  as  the 
monostable  switch  is  triggered  into 
recurrent  oscillation.  A  9-v  coupling 
diode  (similar  to  D,)  can  therefore 
be  used  to  obtain  the  desired  char¬ 
acteristic.  A  schematic  of  the  com¬ 
plete  switch  and  output  circuit  is 
shown  in  Fig.  6. 
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Sealed  Contact  Reed  Relays 


By  R.  A.  E.  FURSEY,  British  Telecommunications  Research,  Ltd.,  Taplow,  England 


Table  I— Typical  Sealed  Reed  Relay  Characteristics 


C.haraotrristic* 

Dry  Reed  Relay 

Mercury  Wetted 
Reed  Relay 

single  pole 
single  Uirow 
normally  open 
snap  action 

single  pole 
change-over 
make  before  break 
snap  action 

Gas  Filling 

nitrogtm 

1  atmosphere 

hydrogen 

10  atmospheres 

Contact  Surface 

electroplated 
rhodium  or  gold 

fixed :  Pt  balls 
reed:  nickel  plate 

Open  Contact 
Breakdown 

1.3  Kv 

about  4  Kv 

Maximum 

Contact 

Ratings 

500  V 

500  ma 

15  watts  ‘ 

500v 

5  amps 

25  watte* 

Operate , '  Release 
Ampere  Turns 

160/120  to 

85/30 

-|-60/  -|-30  to 
-1-30/ -30 

Operate  Time*’. . 
Bounce  Time'. . . 
Release  Tinie^. . . 

1 — 1.3  millisec 

0.3  millisec 

0.15  millisec 

1  millisec 

none 

0.8  millisec 

Max  Operating 
Frequency 

400  cpa 

350  cps 

Dimensions  of 
Insert 

2^  im^hes  long 
^  imdi  diam. 

2H  inches  long 
inch  diam. 

Advantages'. .  . . 

mount  in  any  posi¬ 
tion.  inexpen.sive, 
fast,  reliable 

no  contact  bounce, 
high  current  capacw 
ity ,  changeov  er  con¬ 
tact,  fast,  reliable 

Disadvantages. . . 

Costs  more,  upright 

.  mounting,  pressur¬ 

ized  inserts  need 
careful  mounting 

High  permeability  strips,  sealed  in  gas-filled  glass 
tubes  and  actuated  by  external  magnetic  fields,  form 
the  contacts  of  reed  relays.  Their  simplicity  permits 
high-speed  operation.  Low  contact  resistance  to  small 
signal  voltages  is  maintained  by  the  gas  filling. 

Characteristics  of  dry  and  wet  types  are  outlined 
in  Table  I.  Dry  reed  relays  (Fig.  lA)  are  operated 
by  coils,  magnets  or  both.  Bias  magnets  provide  nor¬ 
mally  closed  contacts  or  magnetically  latched  pulse 
action. 

Mercury  wetting  via  capillary  paths  (Fig.  IB)  low¬ 
ers  contact  resistance  and  sustains  contact  during  any 
reed  bounce.  Mercury  relays  are  usually  balanced 
polar  devices.  Magnet  adjustments  give  various  pairs 
of  operate/ release  values. 

A  rapid  change  in  resistance  occurs  when  clean 
mercury  surfaces  touch.  Pulses  with  millimicrosec¬ 
ond  rise  times  are  generated  by  mercury  relays,  pref¬ 
erably  coaxially  mounted,  connecting  a  charged  length 
of  cable  to  an  output  transmission  line.  Pulse  repe¬ 
tition  rates  up  to  200  a  second  are  easily  obtained. 

Both  types  may  be  mounted  in  coaxial  mounts  with 
operating  coils  and  magnets  oustide  the  outer  con¬ 
ductor.  Reed  relays  were  originally  developed  by  Bell 
Telephone  Laboratories. 
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How  to  Construct  a 
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EMITTER 
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Here  is  a  portable  transistor  transmitter  that  is  easy  to  build  with  standard 
commercial  components  at  a  cost  of  about  $25.  Range  of  200  feet  makes 
it  a  handy  part  of  public-address  system 


By  D.  E.  THOMAS  and  J.  M.  KLEIN,  Hell  Telephone  Laboratories,  Inc.,  Murray  Hill,  New  Jersey 
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PUBLICATION  of  the  description 
of  an  experimental  transistor 
f-m  transmitter'  was  followed  by 
numerous  requests  for  information 
on  where  the  components  to  build 
a  similar  transmitter  could  be 
obtained.  Unfortunately,  the  point- 
contact  transistor  used  in  the  orig¬ 
inal  transmitter  was  an  experi¬ 
mental  device  that  became  obsolete 
even  before  it  could  be  coded  for 


manufacture.  The  experimental  f-m 
transmitter  to  be  described  can  be 
built  w'ith  readily  available  com¬ 
mercial  components  at  a  material 
cost  of  approximately  $25. 


The  circuit  of  the  new  transmit¬ 
ter,  which  was  designed  as  a  cord¬ 
less  hand  microphone  operating  in 
the  commercial  f-m  band  is  shown 


Communication  it  convoniont  with  this  minioturo  f-m  trontmittor 


2N499  ANT  LAFAYETTE 
0,  -V  f-3AS 


300-5  240  5  IS  F*  Li  I 
400  f  T  ‘•'  j  12  ^ 

C2  Cj  J' 

,^^oi  0.001^^  n 

U  ^  ^4  ^5  ? 

^ - ■’ 

It  20  '^•°°° 

SHURE  15V  S, 

MC-20  - 

FIG.  I— Minioturo  trontittor  f-m  tront- 


FIG.  2— Equivolont  circuit  of  trontmittor 
for  audio  and  tuboudio  froquonciot 


in  Figure  1. 

The  2N499  transistor  performs 
the  three  functions  of  r-f  oscilla¬ 
tion,  frequency  modulation,  and 
audio  amplification. 

Since  the  frequency  of  oscillation 
of  this  transistor  is  somewhat  closer 
to  its  cutoff  frequency  than  the 
previously  used  point-contact  tran¬ 
sistor,  less  phase  shift  is  required 
in  the  feedback  coupling  circuit  to 
maintain  oscillation.  Feedback  is 
therefore  obtained  from  a  tap  on 
tank  coil  L,  through  the  series  com¬ 
bination  of  R,  and  C„  rather  than 
through  a  capacitance  only.  Coil  L, 
consists  of  6  turns  No.  24  bare 
tinned  copper  wire  wound  on  }-in. 
polystyrene  form.  Feedback  tap  is 
at  exactly  one  full  turn. 

Frequency  modulation  is  accom¬ 
plished  by  the  feedback-loop  phase 
shift  resulting  from  alpha-cutoff 
frequency  shift  under  the  control 
of  an  audio-frequency  signal  input. 
The  high  common-emitter  current 
gain  of  the  2N499  at  audio  fre¬ 
quencies  amplifies  the  audio  output 
of  the  microphone  to  the  level 
needed  to  produce  adequate  fre¬ 
quency  deviation. 

The  audio  signal  is  fed  into  the 
base  of  the  transistor  as  shown  in 
Fig.  2,  the  equivalent  circuit  of  the 
tran.smitter  at  d-c  and  audio  fre¬ 
quencies.  As  R,  appears  in  series 
with  the  emitter  of  the  transistor 
at  audio  frequencies,  the  maximum 
available  common-emitter  current 
gain  is  reduced. 

More  audio  gain  can  be  obtained 
by  shunting  /?,  with  the  LRC  cir¬ 
cuit  shown  dotted  in  Fig.  1.  Induct¬ 
ance  which  can  be  any  low-ca¬ 
pacitance  r-f  choke  with  inductance 
greater  than  1  /ih,  is  needed  to  avoid 


FIG.  3— Component  layout,  wiring  and  mounting.  Antanno  it  coupUd  to  tunod  circuit  by  parotitic  copocitonco 


shunting  the  emitter  at  r-f  and  in¬ 
terfering  with  r-f  oscillation.  Ca¬ 
pacitance  C„  which  should  be  of  the 
same  value  and  type  as  C„  is  needed 
to  avoid  disturbing  the  d-c  biasing 
of  the  transistor.  Audio  gain  can 
be  adjusted  by  varying  resistor  R,. 

Component  Layout 

At  vhf  frequencies,  physical 
position  of  components  may  play  an 
important  part  in  performance. 
Therefore,  the  physical  layout  of 
the  components  is  shown  in  Fig.  3. 
All  components  except  the  antenna 
are  mounted  on  one  side  of  a  2} 
by  II  in.  panel.  Most  of  the  parts 
are  supported  by  their  own  leads, 
which  are  passed  through  holes  in 
the  panel  and  wired  on  the  under¬ 
side. 

The  bottom  section  of  the  an¬ 
tenna  is  wound  in  polyethylene 
sheet  and  clamped  to  the  underside 
of  the  panel  directly  beneath  the  L, 
C:,  tank  circuit.  As  the  only  r-f 
coupling  between  the  antenna  and 
the  tank  circuit  is  the  parasitic  ca¬ 
pacitance  between  them,  radiation 
is  limited  to  that  needed  for  a  port¬ 
able  public  address  microphone  with 
a  range  of  about  200  ft;  also,  fre¬ 
quency  pulling  due  to  any  change 


in  radiation  impedance  of  the  an¬ 
tenna  is  reduced. 

Adjustments 

The  value  of  resistor  R,  should 
be  adjusted  for  the  particular  tran¬ 
sistor  used  so  that  the  d-c  voltage 
drop  across  resistor  R,  is  approxi¬ 
mately  6  V  when  the  battery  is  new. 
This  adjustment,  plus  the  adju.st- 
ment  of  capacitor  Ci  to  give  the  de¬ 
sired  carrier  frequency,  have  been 
the  only  adjustments  nece.s.sary. 
However,  for  those  2N499  tran¬ 
sistors  which  happen  to  be  on  the 
edge  of  the  distribution  of  produc¬ 
tion  acceptability,  the  circuit  may 
not  oscillate.  In  such  cases,  a  varia¬ 
tion  of  R,  and/or  C,  should  produce 
o.scillation. 

Alternate  Microphone 

An  external  microphone  of  differ¬ 
ent  impedance  or  larger  size  may  be 
used.  The  space  occupied  by  the 
small  reluctance  microphone  could 
then  be  utilized  for  a  suitable  audio 
impedance  matching  transformer. 

The  alternate  microphone 
selected  should  be  connected  to  the 
transmitter  by  a  coaxial  micro¬ 
phone  cable.  In  this  ca.se,  the  micro¬ 
phone  cable  will  provide  sufficient 


radiation  for  limited  local  trans¬ 
mission  and  the  collapsible  dipole 
antenna  may  be  omitted. 

The  audio  input  impedance  of  the 
transmitter  will  vary  widely  de¬ 
pending  upon  the  transi.stor  u.sed, 
the  value  of  resi.stor  R,  and  whether 
an  emitter  shunt  is  used  to  increa.se 
the  audio  gain.  If  an  audio  imped¬ 
ance  of  1,000  ohms  is  a.s.sumed  and 
an  audio  transformer  is  .selected 
to  match  the  microphone  selected 
to  1,000  ohms,  the  actual  audio  im¬ 
pedance  match  will  be  satisfactory. 

Considerably  greater  range  could 
be  obtained  by  use  of  an  efficient 
radiator  suitably  coupled  to  the 
transmitter.  However,  FCC  regula¬ 
tions  with  regard  to  transmitter 
frequency,  stability  of  frequency 
and  power  must  be  complied  with. 

The  concept  of  a  frequency-modu¬ 
lated  transistor  tran.smitter  orig¬ 
inated  with  R.  L.  Wallace,  Jr.  The 
earliest  transmitter  was  built  by 
L.  G.  Schimpf  using  an  early 
tetrode  transistor  modulated  by  a 
capacitor  microphone  across  the 
tank  circuit. 
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ELECTRONICS  REFERENCE  SHEET 


Impedance  Transfer  Ring 


Error-free  and  less  time-consuming  technique  for  finding  unknown  impedance 
of  antenna  is  given  using  Smith  or  Z-^  charts 

By  OVE  SIMONSEN, 

Electronics  Scientist,  Electromagnetics  Division,  U.  S.  Navy  Electronics  Laboratory,  San  Diego,  California 


FIG.  1 — Hew  to  find  eUcfrical  line  length  using  X-6  chart  and  impedance  transfer  ring.  Select  a  chart  af  same  impedance  as  line.  Assume 
measured  impedance  af  shart-circuited  line  is  67.5/85"  and  characteristic  impedance  is  50  ahms.  Plat  measured  impedance  an  chart  and 
mave  scale  side  of  marked  half  of  spake  ta  pencil  (A).  Place  pencil  oppasite  O  mark  an  autside  af  ring  and  turn  ring  until  O  mark  an  in¬ 
side  of  ring  is  eppasite  O  impedance  paint  af  chart  (B).  Reading  af  0.149  oppasite  pencil  is  electrical  length  af  line  in  wavelengths 


Numerous  data  runs  of  in-  however,  most  of  them  tend  to  to  be  used  when  the  impedance 

put  impedance  represent  a  be  unwieldy  and  are  sometimes  data  are  given  in  terms  of  the 

considerable  part  of  the  work  complex.  The  impedance  trans-  voltage  standing  wave  ratio  and 

required  in  developing  antennas,  fer  ring  described  here  makes  the  angle  of  the  reflection  coeffi- 

particularly  those  with  broad-  work  on  impedance  charts  opera-  cient. 

band  characteristics.  Calcula-  tionally  simple  and  visually  clear.  Numbers  on  the  spoke  repre- 
tions  connected  with  these  data  _  sent  vswr  and  are  arranged  sim- 

are  usually  done  graphically  on  Construction  of  Ring  ijar  to  the  vswr  scale  on  a  Smith 

Smith  or  Z-fi  impedance  charts.  Physical  construction  of  the  chart,  differing  only  in  that  the 
Although  this  technique  reduces  ring  can  be  seen  in  Fig.  1.  The  ring  has  vswr  on  both  halves  of 

tedious  computations,  processing  inside  diameter  is  just  large  the  spoke  while  on  the  Smith 

of  data  on  a  chart  is  a  chore  enough  to  include  the  reflection  chart  the  left  side  of  the  scale  is 

which  can  be  quite  taxing.  coefficient  scale  found  on  General  marked  off  in  reciprocals  of  vswr. 

Many  devices  exist  which  help  Radio  form  756N  Smith  charts.  The  side  of  the  spoke  contain- 

make  the  work  on  charts  easier;  This  diameter  permits  the  ring  ing  the  ring  center  is  arranged 
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CIRCLE  NO.  83  READER  SERVICE  CARD  > 


PLUG  AND  SOCKET  BODIES  SHOWING 
CONTACT  ARRANGEMENT  AND 
STANDARD  LOCK  WHEN  A  CAP  IS 
NOT  REQUIRED 


PATENT 

PENDING 


INSURE  POSITIVE  CONTACT 


CINCH  HINGE  CONNECTORS 


MAXIMUM  NUMBER  OF 
CONTAaS  IN 
m  MINIMUM  SPACE 


Positive  wiping  contact,  clean  at  all  times. 
By  releasing  the  lock,  the  units  instantly  separate  by 
^  the  spring  action  of  the  contacts.  Units  are  held 

together  by  a  simple,  yet  positive  lock.  Standard  units  are 
supplied  with  General  Purpose  insulation  and  cadmium 
plated  contacts.  However  for  more  severe  conditions  of  temperature 
and  humidity  glass  filled  Diallyl-phthalate  insulation  (Type 
GDI — 30  per  AAil.  M-19833)  can  be  supplied  with  contacts 
having  gold  plate  over  silver.  Contact  tails  will  take  either 
conventional  solder  wiring  or  AMP  **78”  series  Taper  Tab 
receptacles.  The  Cinch  “H"  series  is  made  in  20  to 
100  contacts  in  multiples  of  10  contacts. 


50  CONTACT  ASSEMBLY  WITH 
CABLE  CLAMP  SHOWING  ALTERNATE 
LOCK  WHICH  FITS  INTO  SLOT  IN 
TOP  OF  CAP.  CANNOT  BE  ACCIDENTALLY 
UNLOCKED. 


(Left)  Ufting  up  top 
section  releases  lock 
prior  to  unlocking 
Pulling  out  on  spring 
unlocks  assembly 


Writ9  today 
for  comploto 
information 


Centrally  located  plants  at  ChU 
cage,  Illinois;  Shelbyville,  In. 
diana;  la  Puente,  California; 
St.  Louis,  Missouri 


Cinch  Manufacturing  Company 


BOOTH  NOS.  3310-3312 
WESCON  SHOW 


1024  South  Homan  Ave.,  Chicago  24,  Illinois 
Division  of  Uniled-Corr  Fastener  Cerperalien,  Doslon,  Moss, 
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Smith  chart  is  somewhat  differ¬ 
ent.  If  the  bridge  gives  the  ad¬ 
mittance  in  mhos,  the  admit¬ 
tance  expression  a  ±  jb  is 
normalized  by  dividing  it  by  the 
characteristics  admittance  of  the 
line  Yo  which  equals  1/Z„.  Elec¬ 
trical  line  length  can  then  be 
found  as  shown  in  Fig.  2. 

Once  the  electrical  line  length 
is  known,  the  actual  impedance 
of  the  antenna  can  be  found  on 
a  Z-d  chart  as  shown  in  Fig.  3. 
Procedure  for  a  Smith  chart  is 
the  same  once  data  have  been 
normalized  to  line  characteristic 
impedance  (or  admittance). 


der  measurement  not  as  it  actu¬ 
ally  is  but  as  it  is  after  being 
transformed  through  the  line. 

Procedure  for  finding  elec¬ 
trical  length  using  the  ring  on 
a  Z-d  chart  is  shown  in  Fig.  1. 
When  using  a  Smith  chart,  it  is 
first  necessary  to  normalize  the 
measured  impedance,  represented 
by  the  expression  R  ±  jX,  to  the 
line  characteristic  impedance  Z„. 
The  normalized  value,  equal  to 
R/Z„  ±  iXlZ,„  is  then  plotted  on 
the  Smith  chart  and  the  line 
length  found  as  for  a  Z-d  chart. 

When  an  admittance  meter  is 
used,  the  procedure  for  using  a 


with  one  end  at  the  0  and  the 
other  at  the  0.25  point  of  the 
ring  wavelength  scale.  A  sliding 
marker  is  placed  on  the  half  of 
the  spoke  attached  to  the  0  side 
of  the  ring.  Although  the  ring 
can  be  made  from  a  great  many 
materials,  the  unit  shown  is  made 
of  anodized  aluminum. 

Finding  Electrical  Line  Length 

When  measuring  an  antenna 
impedance,  it  is  usually  neces¬ 
sary  to  use  a  section  of  coaxial 
line  to  connect  the  impedance  to 
the  bridge.  Thus,  the  bridge 
reading  gives  the  impedance  un¬ 


FIO.  3— Hew  to  find  electrical  line  length  using  Smith  chert  end 
impedance  transfer  ring.  Assume  characteristic  admittance  ef  shert- 
circuited  line  it  0.030  mhes  end  nMotured  admittance  is  0.06  — j0.31 
nermelised  mhes.  Piet  measured  admittance  on  chert  end  meve 
marker  side  ef  spake  te  pencil  at  shewn  in  Fig.  1A.  Place  pencil 
appetite  O  mark  on  eutside  ef  ring  and  turn  ring  until  O  mark  en 
inside  ef  ring  is  appetite  infinite  impedance  point  ef  chart.  Reading 
of  0.316  at  pencil  is  electrical  length  ef  line  in  wavelengths 


FIG.  3— How  te  find  unknown  impedance  using  Z-t>  chart  and  imped¬ 
ance  transfer  ring.  Assume  measured  impedance  is  57 — 56°, 
characteristic  impedance  it  50  ohms  and  electrical  line  length  is 
0.I95X.  Place  pencil  on  point  ef  chart  corresponding  te  measured 
impedance,  meve  scale  tide  ef  marker  half  ef  spoke  te  pencil  and 
slide  marker  te  pencil  (A).  Place  pencil  opposite  O  mark  en  eutside 
ef  ring  and  turn  ring  until  reading  opposite  pencil  is  0.195  (B). 
Marker  en  spoke  new  indkates  actual  impedance  of  unknown  which 
it  7$Z  -t-M° 
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HIGH-VOLTAGE  SILICON  MESA  TRANSISTORS 


FAIRCHILD’S  2N699 

OFFERS  ANOTHER  UNIQUE  COMBINATION 

120  VOLTS  coll«ctor  to  bas*  voltes,  ptrmits  greater  voltage 
swings  in  amplifier  and  oscillator  circuits  and  more  protection 
in  ifiductive  switchirtg  circuits.  Maximum  base-emitter  turn-on 
voltage  is  only  L3  volts  for  1^=150  mA  and  Ib=15  mA. 

120' MEGACYCLES  typical  gain-bendwidth  product  means 
excellent  broad-baiKf  video  perfomunce.  In  addition  the  units 
will  provide  typically  18  db  neutralized  gain  at  30  me  and  30% 
efficiency  in  a  70  nx  oscillator  ciroiit 

SOO**  C  SURVIVAL  has  been  assured.  Every  transistor  pro¬ 
duced  at  Fairchild  has  been  preaged  a  minimum  of  60  hours  at 
300'  C  before  test.  This  provides  extra  reliability  at  their  recotrt- 
mended  maximum  operating  junction  temperature  of  175*  C. 

2  WATTS  dissipation  at  25*  C-the  combination  of  power  with 
hi^  frequency  that  is  available  only  in  double  diffused  silicon 
transistors. 

In  Fairchild’s  recent  succession^of  new  transistor  anrwunce- 
ments,  each  has  offered  'some  exceptiorral  combination  of 
characteristics  previously  unattainable.  The  2N699  combines 
high  collector  voltage  rating  with  high-frequency  p^ormance, 
medium  power  capabilities  arnl  low  saturation  resistance.  Its 
applications  range  from  low-current  high-frequency  l-F  circuits 
to  high-current,  low-frequency  relay  drivers.  Other  products 
nearing  production  at  Fairchild  promise  even  greater  advances 
in  the  state  of  the  art 

Msta— EuciewAL  caasacTOHSTies  m*  o 


D.C.  pulM 
currMit  (alii 
SaM  saturattM 
«eitae« 

Cottactor  satwatloN 


A  na«t  plant  of  naarly  ttn-tiniM 
inertatad  capacity  opened  in 
June  19St  to  fiH  dentand  created  by 
new  products  Introduced  In  less 
ttian  a  IZ-montli  period. 


For  full  information,  write  Dept  A-7-31 


545  WHISMAN  ROAD  •  MOUNTAIN  VIEW.  CALIF.  •  YOrfcshlra  M161 
RepiorMil  sal«s  offica*  in  Lot  Angaias  artel  Phlladalpttia 
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Plasma  Engine  Verifies  Theory 


Experimental  plasma  propulsion  from  the  current  cause  the  hollow 
system  has  been  constructed  using  cylinder  to  constrict  toward  the 
the  pinch  effect  to  obtain  thrust,  center  line  of  the  cylinder. 
Plasma  propulsion  uses  the  mag¬ 
netic  acceleration  of  a  plasma  to 
eject  particles  from  a  space  vehi¬ 
cle  at  low-mass  flow  rate,  high  ve¬ 
locity  and,  therefore,  low  thrust  and 
high  speciflc  impulse.  The  study 
program  was  described  at  the  Na¬ 
tional  Convention  on  Military  Elec¬ 
tronics  by  M.  J.  Minneman  of  Re¬ 
public  Aviation  Corp. 

In  the  cylinder  in  Fig.  1,  the  ca¬ 
pacitor  bank  with  a  range  of  50  to  ELECTRODE 
1,000  (xf  may  be  charged  from  1,000 
to  20,000  volts.  The  capacitor  is 
connected  to  the  electrodes  that 
form  the  ends  of  the  cylinder 
through  a  switch  and  low-induc¬ 
tance,  low-resistance  conductors. 

When  the  switch  is  closed,  a  dis¬ 
charge  is  initiated  in  the  gas  in  the 
form  of  a  Townsend  shower.  As  a 
result  of  skin  effect,  current  flows 
initially  in  a  thin  hollow  cylinder 
of  plasma  conflned  to  the  outer 
edge  of  the  conflning  cylinder. 

The  magnetic  forces  that  result 


SHOCK  WAVE^ 

UNAFFECTTED 

GASv 


rCOMPRESSED  AND 
ACCELERATED  GAS 
/MAGNETIC  PISTON 


Pinch  Effect 

The  exact  mechanism  of  this 
transition  from  Townsend  shower 
to  skin  current  is  now  under  theo¬ 
retical  and  experimental  study.  The 
force  on  a  moving  charged  particle 
is  proportional  to  the  charge,  ve¬ 
locity  and  magnetic  fleld,  and  is  at 


ELECTRODE 


MAGNETIC  FIELD 
AT  SURFACE 


SKIN  CURRENT 


FIG.  1— Basic  pinch-«ff*ct  cylinder  has 
•lectrades  at  each  and 


Checkout  Sequencer  for  Polaris 


FIG.  2— After  capacitor  discharge,  mag¬ 
netic  piston  is  at  outer  edge  (A)  and  moves 
toward  center  a  short  time  later  at  (B). 
Finally  at  (C)  shock  wave  reaches  axis 


right  angles  to  both  the  velocity 
and  the  field.  In  this  case,  the  fleld 
is  self-induced  by  the  current  and 
the  direction  of  force  on  both  the 
positively  charged  ions  and  nega¬ 
tively  charged  electrons  is  radially 
inward.  The  gas  is  highly  ionized 
by  the  high  currents  that  flow  and 
the  consequent  heating;  currents  as 
high  as  500,000  amperes  are  used 
in  the  experiments. 

The  action  is  a.ssumed  to  be  like 
a  magnetic  piston  in  cylindrical 
form  which  is  constricting  radially 
inward.  Thus  the  gas  too  is  being 
driven  radially  inward.  This  mag¬ 
netic  piston  causes  a  shock  wave  to 
run  ahead,  thereby  raising  the 
pressure  and  temperature  of  the 


Static  sequancar  for  control  of  count-down  and  prefiight  checkout  of  Polaris  was  developed 
by  Magnetic  Amplifiers,  Inc.  It  con  trigger  60  checkout  operotions/minuta,  hat  no  moving 
ports  and  can  compare  information  received  and  verify  accuracy  of  test  results 
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IMMEDIATELY 
AVAILABLE 
FROM  SPERRY 


SILICON  PNP  TRANSISTORS 
FOR  AIRBORNE  AND 
MILITARY  APPLICATIONS 


These  Sperry  silicon  transistors,  made  by  the  alloy  junction 
process,  offer  important  advantages  for  general-purpose  and 
switching  circuits  in  missile  and  airborne  applications. 


For  complete  electrical  characteristics  of  these  Sperry  PNP 
transistors,  write  for  data  sheets. 


■  Low  oalurotlon 

roslatanoo 

■  HIgh-tomporaturo 
oparatlon 

■  Uniform  Input 
Impodanoo 

a  High  oonduetlon 


a  180  Mllllwatta  powar 
diaalpatlon 

■  Light,  ruggodlaad  doaig 

•  «J8T8C  30  (TO-8) 
paokago  for  automatio 
aaaambly 


mm 


SEMICOHDUCTOR  PmSIOH 

SPERRY  RAND  CORPORATION 
South  Norwalk,  Connacticut 


ADDRESS  ALL  INQUIRIES:  Marketing  Department.  So.  Norwalk, 
or  Sperry  offices  in  BrtMtklyn,  Cleveland,  Seattle,  San  Francisco, 
Los  A  ngeles.  New  Orleans,  Boston,  Baltimore,  Philadelphia. 
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Nowi  A  higher  reliability  factor  in  printed  circuits 


ALTORI 

new  and  distinctively  different 
finish  on  TAYLOR  copper-clad 
laminates  that  accepts  all 
acid  resists  uniformly 

Something  new  and  distinctively  different  has  been 

Ha  added  to  Taylor  copper-clad  laminates  —  a  finish 

■  that  accepts  all  types  of  acid  resists  uniformly.  High 
I  fidelity  in  printed  circuit  reproduction  is  assured. 
I  Circuits  can  be  of  consistently  higher  quality  and  reli- 

1  ability,  no  matter  how  critical  the  design.  For  com- 
I  plete  details  about  Taylor  copper-clad  laminates  and 
siMHaHMlI  samples,  write  Taylor  Fibre  Co.,  Norristown  40,  Pa. 


iAMiNAreo  PiAsr/cs  m  vulcaniho  pibae 


gas  to  very  high  values. 

The  pressure  in  this  region  op¬ 
poses  the  constriction  of  the  mag¬ 
netic  piston.  In  Fig.  2A,  these  con¬ 
ditions  are  shown  at  the  initiation 
of  discharge.  The  magnetic  piston 
is  near  the  outer  radius.  A  shock 
wave  is  running  radially  inward 
ahead  of  it.  Between  the  piston  and 
the  shock  w'ave  is  a  region  of  com¬ 
pressed  and  accelerated  gas.  Ahead 
of  the  shock  wave  is  unaffected  gas. 

This  process  is  shown  a  short 
time  later  in  Fig.  2B,  and  finally  in 
Fig.  2C  the  shock  wave  is  reaching 
the  center  of  the  cylinder  and  the 
piston  is  lagging  behind. 

Curved  Electrodes 

A  cross  section  of  the  electrodes 
used  is  shown  in  Fig.  3.  The  elec¬ 
trodes  have  been  curved,  and  one 
electrode  has  been  opened  and  a  noz¬ 
zle  formed  on  it.  Upon  gas  break¬ 
down,  a  skin  current  flows,  the 
pinch  effect  drives  the  gas  toward 
the  center,  and  a  shock  wave  is  gen¬ 
erated  ahead  of  the  piston. 


FIG.  3— Curving  eUctrodas  of  pinch  cylin¬ 
der  forms  noiile 


In  Fig.  4A,  conditions  are  similar 
to  that  for  the  simple  cylindrical 
electrode.  However  in  Fig.  4B, 
showing  conditions  a  short  time 
later,  because  of  the  electrode  curv¬ 
ature,  the  piston  and  the  shock 
wave  are  being  forced  into  an  axial 
direction,  rather  than  continuing 
radially  inward.  Finally  in  Fig.  4C, 
the  magnetic  piston  reaches  its 
farthest  travel  and  compressed  and 
accelerated  gases  having  high  ve¬ 
locity  continue  to  flow  axially  and 
finally  leave  the  nozzle. 

Experimental  equipment  has  been 
constructed,  and  results  have  veri¬ 
fied  the  theoretical  predictions.  A 
preliminary  measurement  of  thrust 
developed  by  this  nozzle  electrode 
assembly  has  been  made.  Peak 
thrust  of  more  than  4,000  pounds 
was  obtained  with  a  specific  impulse 
of  over  1,700  seconds. 
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FIG.  4— Dit<harg«  is  initiotad  at  (A)  and 
shock  wav«  mavas  axially  as  wall  as  in¬ 
wardly  a  short  tima  lotar  at  (B).  At  (C), 
magnatic  piston  raachas  innar  radius  of 
alactrodas 

To  determine  thrust,  a  disk  was 
placed  over  the  nozzle  so  that  ac¬ 
celerating  gas  would  exert  pres¬ 
sure  on  the  disk  and  cause  it  to  be 
thrust  vertically  upward  against  the 
force  of  gravity.  The  impulse  that 
the  gas  exerts  is  thereby  deter¬ 
mined  since  it  is  equal  to  the  meas¬ 
ured  initial  momentum  of  the  disk. 

Plasma  Engine 

A  plasma  engine  may  be  applied 
to  a  mission  starting  in  a  geocentric 
orbit  around  the  Earth  and  termi¬ 
nating  in  an  orbit  around  Mars.  A 
space  vehicle  has  been  studied  with 
a  payload  of  5,000  pounds  for  such 
a  mission.  Peak  thrust  developed  by 
the  engine  is  9,000  Ib/pulse;  with 
a  pulse  length  of  0.39  fisec  and  a 
repetition  rate  of  500  pps,  an  aver¬ 
age  thrust  of  1.8  lb  is  developed. 

Weight  of  the  engine  system,  in¬ 
cluding  a  primary  nuclear  power  re¬ 
actor,  is  estimated  at  12,000  lb,  the 
space  vehicle  structure  at  2,000  lb, 
payload  of  guidance,  telemetering, 
etc.  at  5,000  lb,  propellant  at  8,300 
lb — an  overall  weight  of  27,300  lb. 
The  mission  takes  just  over  eight 
months  to  accomplish. 


NEW  IDEAS  IN 
PACKAGED  PO 


for  lab,  production  toat. 
teat  maintenance,  or  aa 
component  or  aubeystem 
in  your  own  producta 


New  addition  to  Sorensen  B-supply  fam¬ 
ily  features  outstanding  versatility,  a 

voltage  range  of  0-300  vdc,  at  up  to  150  ma, 
regulation  within  ±0.15%  or  0.3  volt,  com¬ 
plete  flexibility  as  to  polarity  or  grounding, 
heater  supplies  of  either  6.3  or  12.6  volts 
ac,  and  provisions  for  external  sensing  are 
big  features  of  the  new  Sorensen  Model 
300B  (left).  It's  one  of  the  most  adaptable 
B  supplies  ever.  Outputs  of  two  Model 
3GOB’s  may  be  connected  in  parallel  for 
higher  current  or  series  for  higher  voltage 
without  introducing  instability  or  impairing 
regulation.  Model  300B  may  also  be  con¬ 
nected  to  supply  constant  current  within  a 
specified  range.  Sorensen  has  B  Nobatrons 
to  supply  almost  every  need  of  electronic 
research  lab  or  precision  equipment  builder. 
They  come  in  output  voltages  up  to  10(X)- 
vdc;  models  have  adjustable  front -panel 
controls  and  hold  their  regulation  over  an 
astonishingly  wide  voltage  range.  Bench  or 
rack-mounting  models.  Write  for  specs. 


New  unregulated  supplies  offer  economy, 
wide  adjustment  range,  unregulated,  but 
highly  adjustable,  the  new  Sorensen  RC- 
Nobatron  Rangers,  like  the  Model  RC36-30 
(left),  are  exceptionally  simple  and  rugged 
d-c  supplies  consisting  basically  of  a  vari¬ 
able  autotransformer  and  rectifier-filter  cir¬ 
cuit.  They  come  in  models  to  supply  0-36 
or  0-150  vdc  and  each  model  has  an  auxil¬ 
iary  a-c  output  of  0-130  vac.  Each  voltage 
range  comes  in  two  power  capacities  (ap¬ 
proximate  maxima):  (1)  500  watts  dc  and 
(2)  1  kw  dc.  A  transformer  completely  iso¬ 
lates  d-c  output  from  a-c  input  and  output; 
entire  circuit  is  completely  isolated  from 
chassis  ground.  D-c  output  voltmeter  and 
ammeter  supplied.  Available  for  bench  or 
19"  rack.  All  models;  1 15  vac,  60  cps.  a  aa 


See  your  nearest  Sorensen  Representative  or  write  us  for  complete  details  on  these 
new  Sorensen  d-c  power  supplies.  And  may  we  remind  you  that  our  engineers  are 
always  ready  to  consider  your  special  power  supply  needs,  whether  this  involves 
modification  of  an  existing  unit  or  the  design  of  a  complete  power  system  to  meet 
complex  requirements. 


SORENSEN  &  COMPANY,  INC. 

Richards  Avenue,  South  Norwalk,  Connecticut 


WIDEST  LINE  OF  C O NT RO LLE D- PO W E R 
EQUIPMENT  FOR  RESEARCH  AND  INDUSTRY 


IN  EUROPE,  contact  Sorensen-Ardag,  Zurich,  Switzerland.  IN  WESTERN  CANADA,  ARVA. 
IN  EASTERN  CANADA,  Bayly  Engineering,  Ltd.  IN  MEXICO.  Electro  Labs,  S.  A.,  Mexico  City. 
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Transducer  Offers  Improved  Design 


Sy  STANLCY  R.  RICH*,  Vice-President,  Acoustlca  Associates,  Inc.,  Plalnview  L.  I.,  N,  Y. 


Development  program  at  Acous-  The  transducer  overcomes  extreme 
tica  has  led  to  the  full  scale  produc-  sharpness  of  tuning  that  usually 
tion  of  a  transducer  that  overcomes  requires  continual  readjustment  of 
the  inherent  disadvantages  of  the  driving  frequency  during  operation, 
two  basic  types  of  transducers: 
piezoelectric  and  magnetostrictive. 

The  points  of  superiority,  coupled 
with  lower  cost,  represent  a  major 
breakthrough  in  ultrasonic  tech¬ 
nology. 

Called  a  Multipower  transducer, 
the  device  has  a  higher  efficiency 
than  the  common  ceramic  piezo¬ 
electric  type  and  operates  even  if 
heavy  metal  parts  are  dropped  di¬ 
rectly  on  the  vibrating  surfaces. 

Thermal  characteristics  of  the  unit 
permit  continuous  operation  at 
higher  power  levels  without  ex¬ 
ternal  cooling  and  without  overheat¬ 
ing.  A  new  studwelding  technique 
for  mounting  has  eliminated  the 
need  for  adhesive  cements.  And 
the  device  has  the  advantage  of  low 
Q  (broad  tuning)  so  that  it  can  be 
operated  by  fixed-frequency  sources 
such  as  motor  alternators  and 
simplified  electronic  generators. 


Consfruction 

In  a  transducer  measuring  one- 
half  wavelength,  the  maximum  gen¬ 
erated  power  with  minimum  ampli¬ 
tude  of  vibration  is  at  the  center, 
while  the  maximum  vibration  am¬ 
plitude  with  minimum  generated 
power  points  are  at  the  ends. 

The  curve  in  Fig.  1,  taken  from 
the  International  Nickel  Co.  hand¬ 
book  on  transducer  design,  shows 
the  effectiveness  of  transducer  ma¬ 
terial  versus  position  along  what  is 
known  as  a  half-wave  vibrator.  It 
is  immediately  seen  that  only  the 
center  section  of  the  curve  permits 
transducer  material,  of  whatever 
variety,  to  contribute  its  full  output 
to  a  half-wave  vibrating  transducer. 

The  transducer  u.ses  this  con¬ 
struction  principle.  The  transducer 
material  is  positioned  near  the  cen¬ 
ter  of  the  unit. 

The  remainder  of  the  vibrator  is 
made  up,  not  of  transducer  material 
but  of  special  alloys  which  are  posi¬ 
tioned,  machined  and  dimensioned 
so  the  overall  vibrator  possesses 
significant  advantages. 

The  solid  metal  sections  of  the 
new  transducer,  shown  in  top  photo¬ 
graph,  can  be  hammered  hard 
enough  to  leave  a  dent  in  them  with¬ 
out  at  all  affecting  the  effectiveness 
of  the  element. 

By  restricting  the  use  of  the 
transducer  material  to  the  center 
zone,  where  it  is  most  effective,  the 
balance  of  the  transducer  can  be 
made  of  solid  metals  that  are  nearly 
lossless  at  commonly  used  vibration 
frequencies,  300  cps  to  50  kc,  result¬ 
ing  in  greater  transducer  efficiency. 

Efficiencies  of  well  over  90  per¬ 
cent  at  high  power  levels  are  readily 
achieved  and  measured  by  use  of 
motional  impedance  circle  diagrams. 
Further,  the  solid  metal  sections  are 


N«w  tramducar  it  conttrwctad  of  solid 
molol  toctions 


CUoning  tank  with  studs  (loft)  on  which 
tronsducors  oro  mountod  os  shown  (right) 


excellent  heat  conductors  and  per¬ 
mit  almost  any  transducer  element 
to  be  used  continuously  and  at  high 
power  level.  The  metal  readily  con¬ 
ducts  whatever  internal  heat  is  gen¬ 
erated  in  the  transducer  to  the  air 
and  into  the  liquid  being  treated. 

The  transducer  material  in  the 
center  can  be  almost  any  suitable 
piezoelectric  or  magnetostrictive 
substance,  and  higher  overall  effi¬ 
ciency  will  be  obtained  than  if 
ceramic  piezoelectric  or  magneto¬ 
strictive  material  were  used  for  the 
entire  vibrator. 

Mounting 

A  studwelding  technique  has  been 
devised  for  mounting  the  elements. 
Each  unit  is  mounted  on  stainless 
steel  welded  studs  which  provide 
extremely  rugged  support  as  well 
as  indefinite  life  without  any  sign 
of  fatigue.  The  studwelding  tech¬ 
nique  has  eliminated  the  need  for 
adhesive  cements  or  other  non¬ 
engineering  binders,  thereby  re¬ 
moving  the  possibility  of  separa- 


•  Also  Pres.,  Tech.  Director.  General  Ul¬ 
trasonics,  Bloomfleld,  Conn. 


MAXIMUM  AMPLITUDE, 
VELOCITY  AND 
ACCELERATION 


MAXIMUM  STRESS, 
STRAIN  AND 
GENERATED  POWER 


GENERATED 
POWER — — 


FIG.  1 —Distribution  of  omplitudo,  velocity, 
occoloration,  strott,  (train,  and  gonorotod 
power  along  a  half-wave  transducer 


Important  factors  in 
specifying  toroidal  inductors 


The  powdered  molybdenum  permalloy  toroidal  inductor  is 
finding  increasing  use  in  today's  complex  electronic  equip¬ 
ment.  Excellent  magnetic  stability,  superior  temperature  sta¬ 
bility,  high  Q  values,  and  small  physical  size  are  but  a  few 
of  the  outstanding  features  which  explain  the  popularity  of 
molybdenum  permalloy  toroids.  To  fully  realize  the  advan¬ 
tages  of  these  inductors,  the  components  application  engineer 
must  accurately  specify  those  parameters  which  are  of  criti¬ 
cal  importance  in  a  given  application.  “Under-specification” 
may  result  in  a  component  which  fails  to  give  adequate  per¬ 
formance  in  the  circuit.  “Over-specification”,  on  the  other 
hand,  may  result  in  a  component  of  extremely  high  cost.  An 
understanding  of  the  factors  involved  in  the  design  and  manu¬ 
facture  of  toroidal  inductors  at  Sangamo  will  enable  v  the 
components  application  engineer  to  effectively  judge  the 
consequences  of  his  specification  in  relation  to  the  cost  and 
performance  of  the  final  product. 


THE  EQUIVALENT  CIRCUIT  of  a  toroidal  inductor  is  il¬ 
lustrated  in  figure  1. 

— I _ ^ 
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It  is  the  so-called  “true  inductance”  of  the  toroid  and  is 
assumed  to  be  constant  at  all  frequencies.  R  represents  the 
sum  of  copper  losses  and  core  losses  which  increase  with 
frequency.  Cd,  the  distributed  capacitance,  approximates  the 
capacitance  between  turns  of  the  winding  and  between  the 
winding  and  core.  Due  to  the  fact  that  the  dielectric  constant 
of  the  insulation  on  the  windings  and  on  the  core  itself  is  not 
constant  with  frequency,  the  distributed  capacity  will  also 
vary  with  frequency.  This  variation,  however,  is  usually  small 
and  may  be  neglected  in  the  following  discussion. 


THE  APPARENT  INDUCTANCE  (La)  is  the  equivalent 
inductance  between  terminals  (a)  and  (b).  As  might  be  ex¬ 
pected,  the  apparent  inductance  varies  with  frequency.  If  R 
is  neglected  the  expression  for  La  becomes: 


1  -  oj*  Cd  Lt 


Inductors  for  single  frequency  or  resonant  circuit  applica¬ 
tions  are  usually  specified  in  terms  of  apparent  inductance. 
The  standard  tolerance  on  La  is  I'/c  or  one  turn  whichever 
is  greater. 


THE  Q  FACTOR  is  usually  specified  in  lieu  of  R  since 
most  applications  are  concerned  with  the  ratio  of  inductive 
reactance  to  equivalent  resistance.  The  accepted  method  of 
specifying  Q  is  to  set  a  limit  on  minimum  Q  at  the  operating 
frequency  or  over  a  range  of  frequencies.  Normally,  the  Q 
of  a  given  design  at  a  given  frequency  will  vary  some  20% 
between  units.  Where  direct  current  flows  through  the  in¬ 
ductor  it  may  sometimes  be  desirable  to  set  a  limit  on  the 
d-c  resistance  as  well  as  on  Q.  Analysis  of  the  equivalent 
circuit,  assuming  constant  R,  shows  that: 

w  Lt  w®  Lt®  Cd 

Qequiv  —  ”  wRCd-  — — — — . 


From  the  above  equation  one  may  deduce  that  anything 
which  increases  the  distributed  capacitance  must  necessarily 
reduce  the  Q. 


DISTRIBUTED  CAPACITY  becomes  most  important  in 
wide  band  or  multiple  frequency  applications,  since  Cd  will 
determine  the  variation  of  La  with  frequency.  The  majority 
of  users  do  not  find  it  necessary  to  specify  Cd.  Where  Cd 
must  be  specified,  the  accepted  method  is  to  set  a  limit  on 
the  maximum  allowable  distributed  capacitance.  An  alterna¬ 
tive  method  of  specifying  Cd  is  to  set  a  tolerance  on  the 
apparent  inductance  to  be  measured  at  two  different  fre¬ 
quencies  (usually  corresponding  to  the  upper  and  lower  fre¬ 
quencies  encountered  in  a  given  application).  The  design 
engineer  controls  the  Cd  by  varying  the  method  of  winding 
the  inductor.  In  decreasing  order  of  capacity  he  may  choose 
1)  random  continuous  windings;  2)  progressive  winding,  or 
segmented  winding.  Unfortunately,  winding  costs  increase 
as  distributed  capacity  decreases.  Wax  or  varnish  impregna¬ 
tion  will  increase  the  distributed  capacity.  In  applications 
where  it  is  necessary  to  insure  that  La  be  reasonably  con¬ 
stant  over  a  wide  frequency  range,  it  is  also  usually  desirable 
that  La  be  reasonably  constant  with  temperature  and  with 
time.  These  features  are  best  achieved  using  a  stabilized  core, 
a  low  capacity  winding,  and  an  unfilled  hermetically  sealed 
enclosure.  In  this  way,  the  undesirable  effects  of  impregna¬ 
tion  may  be  avoided. 

REQUIREMENTS  FQR  STABILITY  OF  INDUCTANCE 
with  temperature,  with  a-c  voltage  level,  and  with  direct  cur¬ 
rent  are  additional  factors  which  will  influence  the  cost  and 
the  size  of  a  given  inductor.  Temperature  stabilized  cores 
are  available  only  in  certain  core  sizes  and  are,  of  course, 
more  expensive  than  the  standard  unstabilized  cores.  High 
values  of  a-c  voltage  and  direct  current  will  lead  to  larger 
cores  and  increased  cost. 


The  Sangamo  design  engineering  department  is  ready  to 
discuss  your  inductive  components  problems.  Typical  ex¬ 
amples  of  specialty  components  designed  and  produced  by 
Sangamo  are  described  in  engineering  bulletin  series  IC-260. 
Address:  Sangamo  Electric  Company,  Inductive  Components 
Section,  Springfield,  Illinois. 
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High  Temperature 
KLIXON 

PRECISION  SWITCH 


Operation  you  can  rely  on 
even  at  SOO^’F. 

Maintains  oporoting  charactorittics  at  maximum  famptratur*  — Will  not 
lose  its  snap  action,  “skip,”  or  fail  to  actuate  at  800°F. 

*‘Surity-of-maka”  with  dry  circuit  applications  —  Completely  inorganic 
components  mean  no  contact  surface  contamination  due  to  out-gassing  of 
organics  at  high  temperatures. 

Savas  spac*  and  waight  —  Miniature  size  . . .  weighs  about  an  ounce. 

Dosignod  spaciflcally  for  high  tomporoturos  —  Means  no  compromise 
with  operating  characteristics,  such  as  life  expectancy,  caused  by  modifying 
an  existing  design  into  a  high  temperature  model. 

Assured  longer  life  expectancy  —  Over  25,000  cycles  at  800°F.  The 
simple,  one-piece  sine  blade  eliminates  knife  edges  and  high  friction  points. 


OTHBR  OPBRATINO  CHARACTBRtSTICS 

Movement  Differential . 0.005*,  max. 

Release  Force . 0.2  lbs.,  min. 

Operating  Force . . . 0.5  to  1.5  Ibi. 

Current  Roting . 5  amperes,  30  VDC,  resistive 

Contact  Arrangement . . . S.P.D.T, 

Vibrotion  Resistance . 20  G's,  25  to  2,000  CPS 

Shock  Resistance . 100  G's 


For  more  information  on  the  new  Klixon  High  Temperature  Precision 
Switch,  write  for  Design  &  Development  Bulletin,  DD-PRSW-9. 

Western  Manufacturers  —  refer  inquiries  directly  to  Metals  &  Controls’ 
Southern  California  Office  . . .  232  North  Lake  Avenue,  Pasadena,  California 
. . .  Telephone:  Ryan  1-4288. 


Metals  &  Controls 

8007  FOREST  STREET.  ATTLEBORO.  MASS..  U.  S.  A 
A  DIVISION  OF  TEXAS  INSTRUMENTS  INCORPORATED 

SpMMr  ProCucts:  Klixonjc  Inherent  Overheat  Motor  Protectors 
Motor  Starting  Relays  •  Thermostats  •  Precision  Switches  •  Circuit  Breakers 


tion.  Cement  may  be  used,  not  for 
bonding  but  simply  to  assure  an  air- 
free  boundary  between  transducer 
and  tank. 


lower  Q 

The  solid  metal  sections  in  the 
transducer  are  designed  to  consti¬ 
tute  a  mechanical  impedance  trans¬ 
former.  The  choice  of  materials  and 
shapes  for  these  sections  cause  the 
transducer  element  to  be  properly 
matched  to  the  liquid  into  which 
energy  is  radiated  so  that  a  propor¬ 
tionally  greater  amount  of  power  is 
radiated  per  unit  of  stored  energy 
in  the  vibrating  transducer.  This 
produces  a  lower  Q,  a  great  advan¬ 
tage  in  the  frequency  range  of 
several  hundred  cycles  per  second 
up  to  60  kc.  Less  critical  tuning  is 
required  for  many  applications  and 
this  is  a  necessity  when  rotating 
electrical  generators  are  used. 

Furthermore,  the  use  of  pre¬ 
stressing  places  each  complete 
transducer  element  under  a  com¬ 
pressive  stress  greater  than  any 
negative  or  tensile  stress  that  may 
be  created  by  the  vibrational  en¬ 
ergy.  Since  ceramic  materials  are 
strong  in  compression  and  weak  in 
tension,  the  new  transducer  element 
can  be  driven,  even  by  ceramic  ele¬ 
ments,  at  levels  heretofore  unob¬ 
tainable. 

The  transducer  may  be  fabri¬ 
cated  from  a  variety  of  basic  driv¬ 
ing  elements.  These  include  cer¬ 
tain  special  titanate  drivers,  high 
temperature  zirconates,  and  mag- 
netostrictive  ceramic  drivers.  The 
selection  of  driving  materials  is 
made  on  the  basis  of  application, 
since  the  element  has  separated  the 
functions  of  power  generation  and 
the  radiation  of  energy  into  liquid 
loads. 

The  transducer  and  the  methods 
for  mounting  it  are  the  subjects  of 
several  pending  patents,  as  well  as 
a  number  that  are  already  issued. 

Application 

A  typical  example  of  the  success¬ 
ful  operation  of  the  new  device  is 
at  Keeney  Manufacturing  Co.,  New¬ 
ington,  Conn.,  manufacturers  of 
brass  plumbing  fixtures.  At  this 
plant,  an  array  of  96  elements 
housed  in  12  stainless  immersion 
containers  floods  a  600  gal.  tank 
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REGATRAir 

SEMICONDUCTOR 


POWER  SUPPUES... 


Here’s  reliability  •  •  •  Since  their 
introduction^  over  18  months  ogo, 
not  one  Regatran  has  lost  a  series  transistor 
due  to  short  circuits  or  overloading^ 
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AIRPAX 

electronics 


CM32 


vou 


1  AIR  PAX 


MOVED  THEIR  TRANSFORMER 
FACILITY  TO  CAMBRIDGE 

to  produce  transformers 
to  your  exact  specifications, 
quickly  and  economically 


The  ever-increasing  demand  for  AIRPAX  high-quality 
transformers  required  the  expansion  of  the  Cambridge 
Division  to  house  a  large,  ^pdern  transformer  de¬ 
partment.  ^ 

The  new  transformer  plant  hos  the  ultimate  in  equip¬ 
ment,  engine^ing  skilly  and  gjpduction  personnel  to 
design  anfijfqbmate  tronsformers  of  |any  type,  for 


with  ultrasonic  energy.  The  com¬ 
pany’s  output  of  metal  parts  is 
cleaned  in  an  automatic  conveyor¬ 
ized  system. 

Other  applications  include  scan¬ 
ning  sonar,  depth  and  antisubma¬ 
rine  devices  and  ultrasonic  ma¬ 
chining. 

New  Silicones 
Easy  to  Process 


any  purpc 


Bring  your  specifications  \pr  0^lems  to  AIRPAX 


N«w  lilicen*  rubbar  stock  is  oosily  stripped 

Several  new  silicone  rubber  com¬ 
pounds,  characterized  by  their  ease 
of  processing,  were  announced  re¬ 
cently  by  Dow  Corning.  Silastic 
1601,  developed  especially  for  cable 
and  wire  insulation,  needs  no  mill¬ 
ing  before  use  in  most  extruders, 
is  easily  handled,  and  meets  stand¬ 
ards  SF  and  SFF  for  flexible  cord 
and  fixture  wire. 

Two  other  general  purpose  com¬ 
pounds  are  Silastic  52  and  82.  They 
are  50  and  80  durometer  (Shore  A 
hardness)  stocks  that  can  be 
blended  to  obtain  any  intermediate 
hardness.  These  stocks  release  from 
mill  rolls  without  the  use  of  scraper 
blades,  and  feed  into  extruders 
easily.  Both  52  and  82  meet  require¬ 
ments  of  MIL-R-5847C  Class  II 
(high  temperature).  Silastic  52 
meets  AMS  3302B  and  ASTM,  SAE 
TA  507.  Silastic  82  meets  AM^ 
3305C  and  ASTM  SAE  TA  806  .spe¬ 
cifications. 

Silastic  433  is  a  masterbatch 
from  which  the  stocks  can  be  made 
by  secondary  processes.  It  contains 
80  percent  silicone  polymer  and  20 
percent  reinforcing  silica. 

The  new  silicones  allow  thinner- 
walled  wire  and  cable  insulation. 
Walls  can  now  be  made  under  15 
mils  thick. 
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The  Breakthrough.,, 

How  It  Was  Accomplished! 


This  VHF  transistor  breakthrough  was  made 
possible  by  a  new  alloy-diffusion  process,  a  manu¬ 
facturing  method  that  combines  the  best  features 
of  the  currently  used^alloy  and  diffusion  proc¬ 
esses,  without  their  drawbacks. 

The  limitation  of  the  alloy  process  is  en¬ 
countered  when  attempting  to  manufacture  tran¬ 
sistors  with  an  average  cut-off  above  20  Me.  In 
this  process  the  collector  and  emitter  elements 
are  fused  (or  alloyed)  to  the  base.  For  this  to  be 
successfully  accomplished  the  base  must  be  rela¬ 
tively  thick  and  the  thickness  very  accurately  con¬ 
trol!^  in  ordfr  that  during  the  fusion  process  the 
collector  asd  emitter  elements  do  not  flow 
thfOi^h  tf«  base  and  short  the  transistor.  This 
relatively  thick  base  increases  the  transit  time, 
precluding  any  usable  response  above  20  Me. 

In  thv  diffusion  process  the  base  is  formed  on 
the  colMictor  by  gaseous  diffusion  in  a  high  tem¬ 
perature  oven.  Very  thin  bases  can  be  manufac¬ 
tured  by  this  method  with  low  transit  time  and 
.very  high  cut-off  frequencies.  In  this  process  the 
problem  lies  in  attaching  the  emitter  junction 
fi^d  base  lead. 

^  In  the  AMPEREX  “alloy-diffusion"  process, 
alloying  and  diffusion  take  place  simultaneously. 
The  transistor  is  built  up  on  a  piece  of  P-type 
germanium.  Two  small  pellets  are  placed  on  the 
germanium.  Pellet  B,  the  base  pellet,  contains 
only  an  N-type  impurity.  Pellet  E,  the  emitter 
pellet,  contains  a  P-type  and  an  N-type  impurity. 

When  this  assembly  is  heated  at  a  certain  tem¬ 
perature,  the  germanium  dissolves  into  the  metal 
pellets  until  saturation  is  reached,  and  the  pellet 
impurities  diffuse  into  the  solid  germanium. 

However,  the  P-type  impurity  in  pellet  E  has 
such  a  low  diffusion  constant,  that  for  practical 
purposes  it  does  not  penetrate  into  the  ger¬ 
manium.  The  N-type  impurity  in  pellets  E  and  B 
has  a  much  greater  diffusion  constant  and  readily 
penetrates  into  the  solid  germanium  to  form  a 
diffused  N-type  layer  underneather  the  pellets. 

When  the  assembly  is  cooled  down,  a  layer  of 
germanium  recrystallizes  from  the  pellets  as  in 
the  normal  alloy  technique.  The  recrystallized 
layer  of  pellet  E  contains  many  atoms  of  the 
P-type  impurity  and  is,  therefore,  a  P-type  germa¬ 
nium  layer.  The  germanium  layer  recrystallized 
from  pellet  B  is,  of  course,  the  N-type  because 
there  are  no  other  impurities  in  the  pellet. 

Connections  are  made  to  the  germanium  and 
the  metal  pellets  and  a  P-N-P  transistor  is  ob¬ 
tained.  The  original  P-type  germanium  is  the  col¬ 
lector,  pellet  B  the  base,  and  pellet  E  the  emitter. 

This  process  makes  it  possible  to  mass  produce 
transistors  with  a  base  layer  of  a  few  microns 
for  very  short  transit  time  and  high  cut-off  fre¬ 
quencies.  The  yield  is  also  very  high  which  enables 
AMPEREX  to  supply  these  transistors  at  low  prices 


WITH  THE  3  NEW  HIGH-fiAHrMF  TRANSISTORS: 


Unrivaled  /or-RELiABiLiTv, 

OPERATING  STAiftiW 
and  UNIFORMITY 


And  yet  they  cost  no  more,  in  many  caseSy 
than  equivalent  vacuum  tubes  and  are 
available  now  in  production  quantities. 


At  last,  you  can  realistically  employ  high  frequency  I  j  I 

transistors  for  RF  and  IF  amplifiers  in  production  FM  i  j  1  I 

receivers;  as  mixers,  oscillators  and  RF  and  IF  ampli-  I  '  I 

hers  in  mobile  radio  equipment,  car  radios  and  short  -  !  I  I 

wave  receivers;  and  as  broadband  amplifiers  in  instru-  l\\  ^  I 

mentation  and  industrial  applications.  [ 

Implemented  and  fully  proven  by  Amperex,  a  unique 
manufacturing  technique  originating  with  Philips  of  the 

Netherlands  now  enables  Amperex  to  provide  you  with  production  VHF  trail* 
sistors  of  unparalleled  laboratory  quality  at  truly  reasonable  prices. 

The  new  Amperex  “alloy-diffusion”  P-N-P  transistors  combine  the  best  qualities 
of  both  the  alloy  and  the  diffusion  approaches  to  transistor  construction.  As  a 
result  of  the  special  “self -jigging”  techniques,  a  maximum  degree  of  uniformity 
is  achieved.  Thus  the  necessity  for  “selection”  is  completely  eliminated.  , 

The  Type  OC170  is  designed  for  use  as  a  mixer  oscillator  in  short  wave  receivers, 
as  an  IF  amplifier  in  FM  receivers,  and  as  a  broadband  linear  amplifier  for 
instrumentation  and  industrial  applications.  The  OC170  features  a  high  cut-off 
frequency  of  70  Me  and  a  low  collector-to-base  capacitance  of  1.8 

The  Type  OC169  is  designed  for  lower  frequencies  and  gain. 

The  Type  OC171  is  designed  for  use  as  a  local  oscillator  and  preamplifier  in  FM 
receivers  and  has  a  cut-off  frequency  of  100  Me. 


MAXIMUM  RATINCS 

Vet  . 

Ic  . 

Pc  at  T«iiia.=  45*c . 

TYPICAL  CHARACTERISTICS 
Cut-off  frequency  f  oc  b . . . . 
Power  gain  Pg  at  0.4S  Me 
Pg  at  10.7  Me 
Pg  at  100  Me 
Noise  figure  NF  at  0.45  Me 
NF  at  10.7  Me 
NF  at  100  Me 


Bsk  Amperex 

M*  IniiuMiry’M  fllmbtm  »oure»  of  qumlltf 
trmn»lMton  mnd  diodm*  tor  IndooMml  am 


OHtortmlomoot  mppllemtlont. 


Amperex  electronic  Corp.,  230  Duffy  Avenue,  Hicksville,  Long  Island,  New  York 
In  Canaea:  Rogers  Electronic  Tubes  A  Components,  116  Vanderhoof  Avenue,  Toronto  17,  Ontario 
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PRODUCTION  TECHNIQUES 


Rod  and  Strip  Make  P-C  Frames 


ALUMINUM  STRIP  OR  ANGLE' 


1/4  INCH 
DRILLED  HOLES 


DISCARD 


•CABINET  WALL 


I  >  SHEAR 

I _ i  LINE 

FIG.  2— Mathod  of  praporing  strip  for 
board  insartion  and  of  froma 


SWAGE 


PC  BOARD' 


10-foot  lengths  and  then  cut  in 
lengths  slightly  longer  than  the  dis¬ 
tance  between  the  outside  edges  of 
the  opposite  end  of  the  frame.  The 
groove  is  cut  by  pushing  the  rod 
stock  through  a  milling  machine 
with  a  fixed  position  center. 

The  strips  seen  in  Fig.  IB  are 
prepared  by  drilling  holes  in  a  line 
near  the  top  edge  of  the  strip  or 
angle  stock.  The  edge  of  the  strip  is 
then  sheared  off,  leaving  smooth¬ 
sided  D  holes  (Fig.  2). 

The  D  holes  in  the  strips  seen  in 
Fig.  ID  are  punched.  The  additional 
material  above  or  below  the  holes 
serves  as  mounting  plates  for 
printed  circuit  board  connectors. 


,D  HOLES 


PC  BOARD 


0  HOLES 


■STRIP  OR  angle 


FIG.  1— DatoiU  of  how  fromai  moda  of  aluminum  rod  and  punchod  and  drillad  strip  ara 
attamblad  in  cabinat 


ber  of  boards,  or  heavy  boards,  can 
be  beefed  up  by  using  heavier  stock, 
providing  larger  areas  for  riveting 
or  fastening  to  cabinet  wall  or 
framework,  angle  iron  types  of  end 
pieces,  bracing  and  so  on.  Normally, 
rivets  placed  as  shown  (Fig.  lA) 
are  satisfactory. 

Rods  are  normally  made  of  J-inch 
diameter  aluminum  bar  stock.  They 
are  prepared  from  stock  in  4  to 


Circuit  board  frames  that  are 
lightweight,  economical,  easily  con¬ 
structed  and  versatile  can  be  made 
with  grooved  aluminum  rods  and 
punched  and  drilled  aluminum  strip. 
Dimensions  and  arrangement  can 
be  varied  to  suit. 

The  frames  shown  are  used  by 
Fischer  &  Porter  Co.,  Hatboro,  Pa. 
They  were  developed  by  H.  J.  Ham¬ 
pel,  design  engineer,  and  H.  C. 
Sauer,  manufacturing  engineer. 


Rods  Can't  Move 

Shape  of  the  D  holes  prevents 
vertical  movement  of  the  rods.  The 
rods  slide  easily  through  the  drilled 
holes  (Fig.  1C).  But  they  are  driven 
through  the  punched  holes  (Fig. 
ID).  This  force  fit  swages  the  rods 
in  place,  since  the  thin  edges  of  the 
rod  groove  are  slightly  deformed 
by  the  flat  top  of  the  hole.  For  addi¬ 
tional  strength  and  rigidity,  the 
rods  can  be  swaged  to  the  front 
brackets  as  indicated  in  Fig.  1C. 

The  deformation  is  confined  to 
the  rod  portion  in  the  hole  and  be¬ 
yond.  The  remainder  of  the  groove 
remains  smooth,  permitting  easy  in¬ 
sertion  and  removal  of  the  board. 
The  board  becomes  locked  in  place 
when  the  cabinet  is  closed. 


Frame  Design 

General  design  of  the  frames 
is  detailed  in  the  cross-sectional 
sketches  of  Fig.  1.  Fig.  lA  is  a  top 
view  of  the  lower  level  of  a  frame; 
Fig.  1C,  details  of  the  D  holes  used 
in  the  strips  to  hold  the  rod  ends; 
Fig.  IB,  side  view  of  the  board  in¬ 
sertion  end  of  the  frame,  and  Fig. 
ID,  side  view  of  the  other  end  of 
the  frame. 

In  actual  practice,  the  frame  can 
hold  as  many  circuit  boards  as  de¬ 
sired.  Adding  boards  merely  re¬ 
quires  that  the  end  strips  be  longer. 
Normally,  boards  are  stacked  verti¬ 
cally  and  parallel  to  the  cabinet 
walls.  Howpver,  the  rods  and  strips 
can  be  assembled  in  any  desired  con¬ 
figuration. 

Frames  which  hold  a  large  num- 


Soction  of  from*  with  rods  not  yot  in 
ploco.  Additional  drilled  holes  are  for 
mounting  strip  connectors 


Poly-Glycol  Fluxes 
Avoid  Fire  Risk 

Soldering  flux  solvent  of  poly¬ 
ethylene  glycol  may  provide  a  use¬ 
ful  alternative  to  alcohol  solvents, 
according  to  a  report  in  the  Journal, 


Circuit  board  slides  into  grooves  milled  in 
rods 
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SPECIFY  Linde  Sapphire 


LINDE  Sapphire  is... 

Hard  — Moh  9 

Transparent,  single  crystal,  pure 
aluminum  oxide 
Nonporous— 0%  porosity 
Easily  scaled  to  metals  and  ceramics 
Priced  competitively  with 
sintered  materials 


LINDE  Sapphire  has... 

Strength  at  elevated  temperatures 
High  melting  point— 2040*  C. 
Excellent  IR  transmission 
at  high  temperatures 
(above  500°  C.) 


LINDE  Sapphire  is 
available  as... 

Windows 

Domes 

Rods  and  tubes 
Special  shapes- to  order 


For  more  information  about  LiNDE  Sapphire  write  “Crystals”  Dept.  E-75. 
Linde  Company,  Division  of  Union  Carbide  Corporation, 

30  East  42nd  Street,  New  York  17,  N.  Y. 

In  Canada:  Linde  Company,  Division  of  Union  Carbide  Canada  Limited. 


lINDE  synthetic  sopphir.  is  grown  in  a  modified 
V.rn.uil  furnace.  This  technique  produces  other 
single  crystals  including  titania,  spinel  and  special 
single  crystals  for  the  electronics  industry. 


**Liii4a**  and  ’’Ualaa  Carbide**  are  r«fi*l«rvd  irada*»arba  af  Caian  Carbide  Carparatlea. 
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SERVO  SYSTEM  ANALYZERS  AT  WORK: 


SERVOSCOPE® 


plays  a  role  from  T  square  to  Touchdown 


SERVOSCOPE  servo  system  analyzers  are  being  used  today  in  every  phase  of  the 
aviation  industry,  from  take-off  on  new  ideas  through  autoflight  and  flight-training 
systems  to  radar  traffic  control.  They  have  even  invaded  the  ticket  office  where 
automatic,  reservations-handling  systems  are  being  set  up!  Look  at  some  of  the 
areas  where  SERVOSCOPE  plays  a  part! 


—  Aaraphysic*  —  Flight  Test  Instruments  —  In-Flight  Instruments  —  Airborne  Radar  Seeker  Servo 
Systems  —  Network  Response  —  Computers  and  Servomechanisms  — Autopilot  and  Damper 
Tasting  Simulating  Rata  Gyro  —  Frequency  Response  Characteristics  of  Components  and 
System  Loops  of  Autopilot  and  Aircraft  Flight  Controls  —  Antenna  Servo  Drive  Tests  — Aircraft 
Electronic  Servo  System  Testing  — Servo  System  Analyses  in  Servo  Test  Program  (Flight 
Training)  —  Frequency  Response  on  Electro-hydrauiic  Servo  System  —Testing  of  Radar  Systems 


A  full  line  of  five  models  provides  a  full  range  of  essential  features,  such  as:  wide- 
range  coverage  (.001  to  100  cps);  fast  direct-setting  and  read-out;  high-accuracy 
measuring  of  phase,  transient  response,  and  gain,  and  many  other  features. 


The  same  features  which  make  SERVOSCOPE  play  so  many  parts  in  the  aviation 
field  lead  to  wide  use  in  Missiles.  Instrumentation,  Communication,  Navigation, 
Electronic  and  Electrical  Engineering,  Education,  Computers  and  in  many  others. 

Acquaint  us  with  your  servo  analysis  problems.  Specification  and  application  data 
is  available.  Request  TDS  1100-F. . 


Spring,  1959,  of  the  Tin  Research 
Institute,  Greenford,  England. 
Fluxes  made  with  the  glycol  are 
said  to  have  no  fire  risk. 

Polyethylene  glycol  was  found  to 
resist  evaporation,  have  little  effect 
on  the  activity  of  resin  or  activated 
resin  flux,  give  off  no  unpleasant 
odor  or  intoxicating  fumes  and 
leave  no  charred  residues  on  cop¬ 
per.  The  low  evaporation  prevents 
excessive  pickup  of  resin  by  printed 
circuit  boards  which  are  to  be  dip 
soldered,  it  was  reported. 

Test  Results 

Polymers  of  molecular  weights 
200,  550  and  4,000  were  obtained 
from  Shell  Chemical  Co.,  Ltd.  All 
took  up  20  percent  by  weight  of 
resin  ( Hercules  Powder  Co.  Poly¬ 
pale).  The  200  is  liquid  when  cold, 
550  is  a  .soft  paste  and  4,000  is  a 
waxy  solid,  but  melts  on  hot  water. 

After  4  hours  on  hot  water,  the 
200  resin  flux  mixture  lost  2  per¬ 
cent  by  weight;  the  550,  1  percent, 
and  the  4,000  loss  was  negligible. 
Flash  points  are  200,  171  C;  550, 
238  C,  and  4,000,  271  C.  None  , 
caught  fire  when  placed  on  molten 
solder  at  300  C. 


Hand  Tool  Quickly 
Strips  Wire  Shield 


End  of  braid  on  stripped  wire  is  slightly 
frayed.  The  plunger  is  retracted 


Removing  braided  wire  shield  is 
simplified  with  a  hand  tool  used  at 
Missile  System  Division,  Lockheed 
Aircraft  Corp.,  Van  Nuys,  Calif. 
The  tool  consist^  of  a  hollow  tube 
with  a  rounded  nose  and  a  wire 
plqnger. 

Use  of  the  tool  is  illustrated  in 
the  photos.  This  method  takes  about 
15  seconds  and  does  not  damage  the 
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CHtCAGO  TELEPHONE  SUPPLY 


COAST  SUBSIDIARY —  Chicago  Tola-  MIDWEST  SUBSIDIARY  —  CTS,  Inc.,  Barno,  SOUTHEASTEit^ 
^ ''pliMia^of  California,  Inc.,  105  Paaadana  Avanua,  Indiana  •  Manufacturers  of  wirawound  variabla  ra>  Ashavilla,  Inc.^Stt 
Soath  iPAsadena,  California  •  Manufacturers  of  sistors,  buzz  and  balance  rheostats  and  special  elec*  Carolina  - 

vaiiabla  i-^Tstors  and  associated  switches,  custom  tronic  components.  associate 

woldtiigs,  Irartai^iTiers,  foot  switches,  ignition  coils  . 

and  oolat^old  coEo.'- > 


YESTERTOY  -  ^  ^  TOPAX^™i 

Sine*  1096,  CTS  h«o  had  a  raputallon  for  ^oduct  S  1600  highly  lla< 

axcaltanco  .  .  .  bncomlfts  tha  world’a  iargaat  tachnical  paraonnal  .  in  436,000  tq.  ft.  plan 
vgrlgbla  raaiafor  manufacturer.  Moat  radio  A  TV  area . . .  CTS  expands  and  diversifies  . . .  addinf 
set%  throughout  the  world  have  d^endable  CTS  many  other  products  .  . .  manufactured  to  thesr 
controls.  same  high  reliability  standards. 


CW  TOMORROW 

development  with  Its  estab* 
lion  will  continue  to  anticipate  your 


pS/^ES  ORGANIZATION 

^There's  a  CTS  plant,  office  or  representative  near  you. 


It's  easyto 


PACIFIC  AREA 
LOS  ANGELES  BRANCH 
OFFICE 

Chicago  Telephone  of 
California,  Inc. 

105  Pasadena  Avenue 
So.  Pasadena,  California 
LOS  ANGELES  OFFICE 
Internationai  Resistance  Co. 
1136  N.  La  Brea  Blvd. 
Hoilywood,  Caiifornia 
SAN  FRANCISCO, 

Logan  &  Stone  Company 
1485  Bayshore  Bouievard 
PORTLAND  9.  OREGON 
Richard  Legg  Company 
21st  Avenue 


MOUNTAIN  AREA  ^ 

DENVER  9.  COLORADO 

Electronic  Components  Saipp,  lnc< 
645  So.  Broadway 


Founded 


SCOTTSD  ALIL^  ARIZONi 
Carl  Hower^^^a  ~1 
369  N.  Ci^pd^'s  Coud>, 


j9fiOWESTSRN  AREA 

CHICAGO  OFFICE 

International  Resisianca  Co. 

9243  W.  Ohrersey  AveniJi|p 
Chicago  30,  lllmots  - 


MINNEAPOLIS  16,^ 
MINNESOTA  ^ 

Robert  W.  tterstwlt' 

6106  EMdisfc^Briulevard 


Lf hieadslphia  oFPicr 

[^tdiTtaSpAal  Resistance  Co. 
P^feWorth  Broad  Street 
p^TFadelphla  8,  Peensylvania 

SVAACUSE  OPPiCS 

tnblmatlonel  Resistance  Co. 
112  Montsomery  Street  • 
Syracuse,  -lew  York 

LEXiNOTON>i73^^slP 
t  MASSACHUfUFITA^ 
Inc. 

11  Muzzey  Street 


.  JIEW  JERSEY  BRANCH  OmCI 

Chicago  Telephorre  Supply  Corp.  B 
5  Haddon  Avenue 
Haddonfield,  New  Jersey 
NORTH  CAROLINA  SWANCH 

orncE 

/CTS  of  Asheville,  Inc. 

Mills  Gap  Road 
.  Skytand,  No.  Carolina  . 

NEW  YORK  CITY  OFFICE  /*, 
jg  International  Resistance  Cojs|i||R’^ 
SlflE  Broadwa5t58oom2024Sl^^Sl 
'  New  Ydrh  Cf^New^YorK^**'" ' ' 


PITTSBURGH 
PENNSYLVANIA  ^ 

Tanner  6  Covert  •  *' 
300  Mt.  Lebanon  Blvd. 


UPPNAPOLIS  20,  INDIANA 

RKnabb,  Schroeder  &  Loomis 
120  East  64th  Street,  P.O.  Box  5971 


CLEVELAND  7,  OWP^ 
Baehr,  GreenleafA  Jfs  oc. 
,14700  DefroiLAvanue 

NIORTH  MIAMI  BEACH  62, 
FLORIDA 

Benz  Sales  Company 
P.O.  Box  178 


KANSAS  CITY,  MISSOURI 

E.  B.  Schwerin 
4210  Main  Street 


DALLAS  35,  TEXAS 

John  A.  Green  Company 
7118  Envoy  Court 


8PECTROL  PRECISION  POTENTIOMETERS 


Shiald  it  bant  ot  and  of  luba  and  roundad 
point  of  luba  it  puthad  through  braid 


Plungar  it  puthad  through  tuba.  Thumb 
in  loop,  fingart  on  crott  bar  tquaaia  at 
for  hypodarmic 


At  plungar  it  fully  dapratted,  the  wire  it 
ajacted  from  the  thiald.  Tool  it  than  ra> 
movad  from  braid  and  braid  it  smoothed 
by  hand 


INTRODUCING  THE  SPECTROL 

METAL  MULTI-TURN  PRECISION  POT 


braid.  Formerly,  the  braid  was 
teased  off  the  wire  with  a  dull  awl, 
which  took  about  4  minutes  and  re¬ 
sulted  in  about  10  percent  of  the 
braids  being  damaged. 


Another  example  of  creative  engineering  from  Spectrol,  the  new  Model  590 
1 0-turn  pot  features  machined  aluminum  construction  with  the  helical  coil 
placed  directly  against  the  case  for  maximum  heat  dissipation.  You  can 
expect  a  longer  operating  life  at  higher  ambient  from  the  Model  590. 


Non 'hygroscopic  aluminum  coso  fvrnishos  oxcodont  dimansional  stability 

The  new  pot  operates  in  a  relative  humidity  of  95%  over  a  temperature 
range  of  —65  to  +150’C.  It  functions  above  20g  vibration  from  55  to 
2000  cps,  withstands  a  30g  shock,  and  meets  all  specifications  to  an  altitude 
of  30,000  feet. 

Now  in  production,  the  new  590  is  available  in  ranges  from  25  to  120,000 
ohms.  Standard  linearity  tolerance  is  ±0.3%  with  0.025%  on  special  order. 
Featuring  fused-glass  sealed  terminals  flashed  with  precious  metal,  the  unit 
can  be  supplied  with  as  many  as  48  terminals.  Both  ends  of  the  shaft  are  sup¬ 
ported  by  ball  bearings.  The  1"  diameter  unit  is  also  available  with  non¬ 
linear  functions. 

Your  nearby  Spectrol  sales  engineering  representative 
will  be  glad  to  provide  complete  technical  informa¬ 
tion  or  you  may  write  directly  to  Dept.  187-A. 


ELECTRONICS 

CORPORATION 

"precision  electronic  components" 

1704  South  Del  Mar  Avenue,  San  Gabriel,  Calif. 
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DRIVER-HARRIS 

manufactures 
the  World’s 
Largest  Variety  of 
Electron  Tube  Alloys  for 


This  fact  is  of  the  utmost  importance  to  every  engineer  en¬ 
gaged  in  the  design  and  manufacture  of  tubes  with  greater 
reliability  regardless  of  size. 

Whenever  tube  engineers  needed  alloys  of  particular  char¬ 
acteristics  for  cathodes,  plates,  grids,  seals,  etc.,  D-H  has 
developed  the  proper  metal  compositions  to  meet  their 
specifications. 

Through  vacuum  melting  and  other  types  of  close  analysis 
control  techniques,  D-H  research  continues  at  an  accelerated 
rate  to  improve  the  reliability  of  melt-approval  techniques. 

This  is  the  reason  for  the  great  diversification  of  D-H 
electronic  alloys  ...  the  reason  why  so  many  engineers  turn 
to  Driver-Harris  for  the  production  of  the  exact  special- 
purpose  alloys  they  need. 

Prominent  alloys  of  this  group  are;  Nichrome*,  Karbo- 
met*,  Gridnic*,  Therlo*,  499,  599,  152  Alloy,  142  Alloy, 
146  Alloy  and  INCO  Alloys  220,  225,  330. 

Now  several  of  these  are  supplied  exclusively  vacuum 
melted;  others  can  be  on  specification.  In  all  there  are  now 
over  132  D-H  alloys  available  for  electronic  and  electrical 
applications.  If  your  alloy  need  cannot  be  satisfied  by  any 
of  these,  send  us  your  specification  and  depend  on  it . . . 
Driver-Harris  will  produce  it.  „ 

‘T-M.  Reg.  U.S.  Pat.  Off. 


CATHODE  SLEEVES 

GRIDS 

PLATES 

GLASS  SEALING  ALLOYS 
CERAMIC  SEALING  ALLOYS 
SIDE  RODS 
SOCKET  PRONGS 
MICA  STRAPS 
SUPPORT  WIRES 
WELDS 


DRIVER-HARRIS*  COMPANY 

HARRISON,  NEW  JERSEY  •  BRANCHES:  Chicago.  Detroit,  Cleveland,  Louisville 
Distributor:  ANGUS-CAMPBCLL.  INC.,  Los  Angeles,  San  Francisco  •  In  Canada:  The  B.  GREENING  WIRE  COMPANY,  Ltd.,  Hamilton,  Ontario 
MAKERS  OP  THE  MOST  COMPLETE  LINE  OF  ALLOYS  FOR  THE  ELECTRICAL,  ELECTRONIC,  AND  HEAT-TREATING  INDUSTRIES 
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On  The  Market 


Relay  Tester 
automatic  unit 

Mid-Eastern  Electronics,  Inc., 
32  Commerce  St.,  Sprinjffield,  N.  J. 
This  new  instrument  provides  an 
accurate  mean.s  of  inspectinir  the 
pull-in  and  drop-out  characteristics 
of  relays  on  a  production  line  basis. 


A  motor-driven  variable  voltage 
transformer  furnishes  automatic 
constant-rate  increases  and  de¬ 
creases  in  voltage  and  an  automatic 
voltage  increase  is  impressed  on  the 
relay  coil  before  the  drop-out  cycle, 
which  causes  the  relay  to  pull  in 
harder  before  the  decrease  cycle. 

CIRCLE  NO.  203  READER  SERVICE  CARD 


Crystal  Oscillator 
transistorized 

Delta-F,  Inc.,  113  E.  State  St., 
Geneva,  Ill,  The  DFO-18  transis¬ 
torized  crystal  oscillator  is  now 
available  for  commercial  use  at  any 
specified  frequency  in  the  10  kc  to 


100  me  range.  A  completely  encap¬ 
sulated  circuit,  the  package  size  is 
only  i  in.  high,  li’«  in.  wide  and 
3  A  in.  long.  The  DFO-18  is  avail¬ 
able  in  the  4-pin  solder  type  con¬ 
nector  positioned  as  illustrated  or 
any  other  type  or  position  compati¬ 
ble  with  the  unit  size.  Operating 


102 


Attenuator 
with  dial  lights 

The  Daven  Co.,  Livingston,  N.  J., 
has  developed  a  new  variation  of 
its  RF540  and  560  push  button  at¬ 
tenuator.  As  a  Spec  7130  network, 
dial  lights  are  installed  which  in¬ 


dicate  the  total  attenuation  in 
decibels  when  one  or  more  of  the 
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Normalizing  Network 
in  modular  form 

Kauke  and  Co„  1632  Euclid  St., 
Santa  Monica,  Calif.  A  system  of 
normalizing  networks  capable  of 
accepting  a  wide  variety  of  trans¬ 
ducer  signals  and  featuring  modu¬ 
lar  form  has  been  developed.  Each 


Ceramic  Filters 
miniaturized 


quency  of  455  kc  and  6  db  band¬ 
width  ranging  from  4  to  50  kc  have 
very  little  insertion  loss.  Up  to  90 
db  rejection  to  frequencies  outside 
the  pass  band  is  provided.  The  low 
impedance  input  of  the  filters  make 
them  ideal  for  transistor  circuit 
applications.  Units  occupy  less  than 
1  cu  in.  as  compared  to  the  64  cu  in. 
volume  required  by  some  conven¬ 
tional  filters. 
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dial  buttons  are  depressed.  The 
dial  lights  will  operate  from  an 
external  6  v  source.  All  units  have 
a  fiat  frequency  response  from 
d-c  to  225  me.  They  are  available 
for  a  total  of  either  120  db  in  steps 
of  2  db  or  100  db  in  steps  of  1  db. 
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of  the  eight  different  types  of  plug¬ 
in  networks  contains  circuitry 
applicable  to  a  particular  type  of 
transducer  such  as  strain  gages  or 
thermocouples  and  provides  means 
for  a  normalized  output  acceptable 
by  a  wide  variety  of  multiplexing 
and  encoding  systems. 
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Clevite  Electronic  Components, 
Division  of  Clevite  Corp.,  3311  Per¬ 
kins  Ave.,  Cleveland  14,  Ohio,  an¬ 
nounces  a  line  of  ceramic  ladder 
filters  with  increased  selectivity 
and  greater  frequency  stability  for 
use  in  i-f  sections  of  modern  super¬ 
heterodyne  communications  sys¬ 
tems.  Units  with  a  center  fre¬ 


P 


ed  anti-backlash  i 
coaxial  alignment 


inside 


insures 


octwot  Uf 
SlALCAf 
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PRECISION 

TRIMMER 

PISTON 

CAPACITORS 


PHONE  DEWEY  1-1000 

in  alMfranUt  iIik*  1*3* 

•IFD  ELECTRONICS  CORPORATION 

610)  SixIaanHi  Avwiua,  BroeUyn  4,  N«w  York 

jn>  InfomatlMMl,  15  AAooro  Stroot,  New  York.  New  York  •  JFD  Canerfa  LMw  SI  McCormodt  Street.  Toronto.  Onl,  Canada 
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UNCOMPROMISING  DESIGN  AND  CONSTRUCTION 
UNCOMPROMISING  ACCURACY  AND  RELIABILITY 


PATENTS  PENDING 


Precision  bore  special  process  glass  or  quartz  die¬ 
lectric  cylinder  with  sp^ially  fitted  tuning  piston  pro¬ 
vides  the  minimum  air  gap  (.0002"  maximum)  for 
linear  tuning. 

(No  compromises  here  that  must  be  compensated  for 
by  substitution  of  expanding  core  type  piston.) 

Painstaking  assembly  of  precision-machined  bushing 


inder  for  all  adjustments.  Result:  No  tuning  reversals. 
Absolute  repeatability. 

(No  compromise  here  with  direct  traveling  mechanism 
that  requires  additional  encumbering  parts  leaving  no 


5X  ec9v«l  «ta« 

VC30C 


room  for  vital  anti-backlash  spring  ...  or  square  adjust¬ 
ing  shaft  threaded  only  at  comers  and  having  short 
rotational  life.) 

Gold  plating  over  special  JFD  alloy  plating  enables 
all  metal  parts  to  withstand  60  hour  salt  spray  test 
and  provides  superior  R.F.  conductivity. 

(No  compromise  here  with  porous  silver-plating  which 
permits  corrosion  of  base  metal. 

Screwdriver  adjust  slot  (or  hex  socket)  recessed  within 
well  for  ease  of  location  and  blind, hole  tuning.  r 
(No  compromise  here  with  protruding  adjusting  shaft 
which  adds  to  overall  length  of  capacitor  and  lacks 
ease  of  tuning.) 


Y  mod*l  VC30G 

0.8  mml.  i*im.->8.$  tmuf.  ifiea. 


O.i  mmf.  mmf  mon. 

a  h  ^ 

SoffM  fin«  of  model  VC  WG 

flut  p«rmonAnHy  saol«d  inf«riof 

conslruc^iOA  ttioi  9«ois  out 

w.-si 
k'  -'j. 

Ond  hundditY- 

There’s  more  to  trimmer  design  and  construction  than 
meets  the  eye.  Look  inside  and  see  why  JFD  precision- 
engineered  Trimmer  Capacitors  speak  for  themselves 
...  in  ultra  tuning  linearity  ...  in  high  stability  ...  in 
tuning  repeatability ...  in  shock  and  vibration  resis¬ 
tance  ...  in  smooth,  uniform  tuning  resolution  ...  in 
compactness  and  high  Q.  Millions  in  daily  use  in 
thousands  of  proven  applications  best  tell  their  story 
of  unmmpromising  performance. 

Write  tod^  for  engineering  data  bulletins  describing 
Models  VC20G  and  SC133,  and  all  other  JFD  Trim¬ 
mer  Capacitors. 


LOOK 


N 


In  the  dficade  of  miitnilery  ahead,  prime  contractor 
capahility  munt  yo  far  beyond  the  requirements 
of  hardware  design  and  manufacture.  Sew 
experience  and  facilities  are  now  required  in  the 
increasingly  critical  launching  phase — Jrom 
ground  handling  and  testing  to  countdoicn 
and  data  control, 
Martin's  Cocoa  Division  is  the  first  organization 
of  its  hind  devoted  exclusively  to  this 
specialized  area.  Accomplishments  hare 
already  established  new  operational  standards 
at  Cape  Canaveral,  one  of  the  two  U.S.  ports 
of  embarkation  for  the  major  space  events 
of  the  decade  ahead. 
An  example  of  the  latest  development 
in  electronic  fail-safe  launching  equipment 
is  the  new  Martin  Master  Operations 
Control  [MOC\  system,  which  automatically 
monitors  count-down  procedures  in  the 
test  firing  of  research  and  development-type 
TITAN  missiles.  With  equipment  such 
as  this,  TITAN  launchings  have  achieved 
unheard-of  performance  reliability. 
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temperature  ransre  is  —65  C  to 
+  90  C  with  a  frequency  stability 
of  0.005  percent  to  0.015  percent, 
depending  on  the  specified  fre¬ 
quency. 
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Synchronous  Motors 
26,  55,  120  v/a-c 

Western  Gear  Corp.,  Electro  Prod¬ 
ucts  Division,  132  W.  Colorado  St., 
Pasadena,  Calif.,  announces  new 
size  10  and  11  gearhead  hysteresis 
synchronous  motors.  Units  are 
available  for  26,  55  or  120  v  a-c  400 
cycle  operation.  They  may  be  sup¬ 
plied  in  any  gear  reduction  required 
up  to  8,000:1.  They  are  designed  for 
operation  in  ambient  temperatures 
from  —66  C  to  +125  C. 
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T\t  Cocoa  Divuion 
u  oae  of  the  j 
tevm  divUioHs  ; 
o/  The  ilartin  Company 


Frequency  Recorder 
narrow-range 

General  Electric  Co.,'Schenectady 
5,  N.  Y.  Designed  to  measure  the 
critical  58  to  62  cycle  band  with 
an  accuracy  of  +0.05  cycle,  the 
new  narrow-range  CH  frequency 
recorder  is  self  contained  for 
economical  mounting  and  wiring. 
Calibrating  the  6-in.  record  roll 
for  only  four  cycles  achieves 
higher  recording  accuracy  and 
greater  chart  readability. 
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Silicon  Switch 
three  terminal 

Westinghouse  Electric  Corp., 
Semiconductor  Div.,  Youngwood, 
Pa.  The  Trinistor  is  a  three  ter¬ 
minal  multijunction  silicon  npnp 
switch,  whose  breakover  voltage  can 
be  controlled  by  the  base  current. 
In  the  forward  or  conducting  direc- 
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ADVANCE  VGS 

MINIATURE  ROTARY  RELAY 

—high  sensitivity  and 
high  contact  rating  in 
less  than  1  cubic  inch  space 

125  milliwatts  is  all  that's  needed  to  operate  this  relay.  Even  a  single 
transistor  supplies  enough  power  for  fast,  positive  switching  of  the  unit. 

5  amps  for  100,000  operations  is  the  minimum  rating. 

You  get  all  this  power  in  a  unit  measuring  only  square  X  high, 
and  weighing  only  1.5  ounces. 


tion,  With  no  input  signal  to  the 
base  terminal,  the  device  will  block 
up  to  the  full  rated  voltage.  When 
a  base  signal  is  applied  the  Trinis- 
tor  will  switch  from  a  blocking  to 
a  conducting  condition,  character¬ 
ized  by  a  low  forward  drop  similar 
to  that  of  a  conventional  silicon 
diode.  Unit  is  designed  for  applica¬ 
tions  in  circuits  with,  voltage  up  to 
400  V  and  currents  up  to  50  am¬ 
peres. 
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Data  Handler 
miniaturized 


Epsco-West,  125  E.  Orangethorpe 
Ave.,  Anaheim,  Calif.,  announces  an 
airborne  miniaturized  data  han¬ 
dling  system.  It  will  be  used  to 
make  compatibility  studies  of  air 
to  surface  missiles.  Unit  takes  the 
parallel  output  from  a  series  of 
shaft  position-to-digital  encoders, 
serially  selects  specified  output  bits, 
resolves  all  binary  ambiguity  and 
records  these  specified  bits  on  a  14 
channel  magnetic  tape  recorder. 
Data  input  is  obtained  by  paral¬ 
leling  the  output  of  a  diode  switch¬ 
ing  matrix  and  serially  sampling  a 
number  of  shaft  position-to-digital 
encoders. 
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50  G’S  shock  rating  is  standard  for  the  Advance  VGS.  Unit  operates 
under  vibration  of  15  G's  from  55  to  2000  cps...is  fully  operational 
for  use  in  exacting  military  systems. 

125°C  high-temperature  operation... down  to  — 65''C. 

Htrmetically  sealed  and  Radiflo  tested  to  meet  MIL-R-5757C 
test  specifications.  Available  with  two-pole,  double-throw  contact 
combination,  and  in  many  resistances  and  mounting  arrangements. 

ADVAMCe  RELAYS 

A  PRODUCT  OF  ELECTRONICS  DIVISION 
ELGIN  NATIONAL  WATCH  COMPANY 

7435  N.  NAOMI  $T.,  BUDtANK.  CAllFOtNIA 


SEE  US  AT  BOOTH  #1701  AT  THE  WESCON  SHOW 


Voltage  Converter 
light-weight 

Central  Scientific  Co.,  1700  Irv¬ 
ing  Park  Road,  Chicago,  Ill.,  has  de¬ 
veloped  an  instrument  for  convert¬ 
ing  low  voltage  d-c  to  high  voltage 
d-c.  It  weighs  only  3i  lb,  and  con¬ 
tains  no  moving  parts,  tubes  or  vi¬ 
brators.  The  converter  is  instant 
starting,  practically  silent  in  opera¬ 
tion,  and  creates  no  electrical  in¬ 
terference.  Unit  utilizes  two  power 
transistors  in  an  oscillator  circuit 
similar  to  the  multivibrator  in  v-t 
circuits.  The  transistors  act  as 
switches  in  the  primary  side  of  a 
special  toroid  transformer.  The 
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FASTER  HEAT  RECOVERY  and  lower 
maintenance  of  G-E  soldering  irons 
have  been  proved  by  many  manufac¬ 
turers  under  their  own  production  con¬ 
ditions — along  with  competitive  solder¬ 
ing  irons.  If  you  would  like  to  compare 
General  Electric  irons  with  the  irons  you 
are  now  using,  call  your  G-E  distributor. 


DELIVERY  TODAY  is  now  possible  on  pop¬ 
ular  soldering  irons  and  other  General 
Electric  heaters  and  devices  from  a  local 
distributor  near  your  plant.  Your  replace¬ 
ment  inventory  may  be  reduced.  For  the 
name  of  your  nearest  stocking  distributor 
for  G-E  heaters  and  devices,  call  your 
General  Electric  Apparatus  ^les  C^ce. 


SAVINGS  ACHIEVED  by  several  users 
and  information  about  the  construction 
features  of  General  Electric  soldering 
irons  are  included  in  a  new  bulletin, 
“Save  While  You  Solder,”  GED-3S53. 
For  a  copy,  call  your  G-E  distributor 
or  write  Section  724-5,  General  Electric 
Company,  Schenectady  5,  New  York. 


GENERAL 


ELECTRIC 
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“IT’S  SIMPLE  ECONOMICS,”  says  Mr.  Robert  R.  Keller, 
Process  Engineer  at  Sarkes  Tarzian  Inc.,  well  known  elec¬ 
tronics  components  manufacturer  in  Bloomington,  Indiana. 
“We  have  an  average  of  185  General  Electric  Midget  soldering 
irons  in  operation  on  our  television  tuner  assembly  lines.  We 
find  the  G-E  Midget  iron  more  efficient  than  our  heavier  irons 
on  many  operations.  Each  iron  solders  an  average  of  85,000 
joints  every  year.  Some  irons  solder  as  many  as  150,000  joints 


per  year.  Compared  to  maintenance  and  replacement  costs  on 
other  soldering  irons  we  have  tested  and  used,  we  save  approx* 
imatrly  $57.50  per  year  on  each  iron.  Our  present  annual  sav¬ 
ing  with  all  the  G-E  Midget  irons  is  about  $10,600.”  Sarkes 
Tarzian  Inc.,  found  that  the  rugged  ironclad  copper  tips  on  the 
Midget  last  from  six  to  nine  months,  provide  fast,  concen¬ 
trated  heat  with  reduced  risk  of  loosening  nearby  joints. 


Every  Year,  1 85  General  Electric  Midget  Irons  Save 
Over  $57  Each  At  Sarkes  Tarzian  Company 


•i 
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magnet  ic 
modulator 

model  404 


square  wave  produced  is  stepped  up 
by  the  toroid  and  rectified  by  a 
bridge  circuit  consisting  of  eight 
silicon  rectifiers.  The  output  is 
then  filtered  so  as  to  reduce  the  rip¬ 
ple  content  to  a  negligible  value. 
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A  PROBLEM  OE 
UTMOST  GRAVITY 


Autotransformers 

ruggedized 

General  Radio  Co.,  West  Concord, 
Mass.  Two  types  of  metered 
Variacs  (using  5  -  ampere  -  rated 
Variacs)  have  meters  in  the  output 
or  load  circuit  so  that  voltage,  cur¬ 
rent  or  power  measurements  can 
be  made  directly.  One  provides  di¬ 
rect  volt  and  ampere  readings 
(W5MT3A) ;  the  other  affords  di¬ 
rect  voltage  and  wattage  informa¬ 
tion  (W5MT3W).  Meter  shielding 
reduces  the  Variac  stray  field  so 
that  an  overall  accuracy  of  3  per¬ 
cent  (full  scale)  can  be  obtained 
with  2  percent  meters. 
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/^AYr^fON-DBSfGNSD,  HfGH  YOLTAQB 
DC  magnetron  FKi\N£R  SOpOiY 


Weight,  in  one  form  or  another,  seems  to 
be  a  concern  of  most  of  us  today.  While 
astronauts  contend  with  the  problem  of 
"none  at  all",  designers  of  electronic 
components  continually  face  the  problem 
of  "too  much". 

An  aircraft  manufacturer  recently  called 
on  Raytheon  to  design  a  10,000-volt,  60-kva, 
400-cycle,  filtered  DC  magnetron  power 
supply  for  high-temperature  airborne-radar 
application.  Several  designs  were  avail¬ 
able,  but  their  weight  —  more  than  1,800 
pounds  ~  put  them  in  the  lead  balloon  class. 

Our  engineers,  thoroioghly  experienced  in 
the  field  of  f luorochemical  transformer 
design,  were  able  to  get  the  "lead"  out, 

about  1,300  pounds  of  it, 
and  to  come  up  with  a  lonit 
(shown  above)  weighing 
less  than  500  pounds. 


^  Have  any  weighty  problems? 

Slad  to  lighten 
your  load. 

Simply  write  to: 

Raytheon  Company 

Magnetic  Components  Product  Dept. 

Section  6120 

Waltham  54,  Massachusetts 


Magnetic  Modulator 
wide  band 

Avion  Division,  ACF  Indu.stries, 
Inc.,  11  Park  Place,  Paramus,  N.  J. 
Model  404  series  of  magnetic  modu¬ 
lators  exhibits  unusual  wideband 
characteristics  by  operating  with 
an  excitation  frequency  of  100  kc. 
It  is  especially  useful  as  the  key 
component  of  low-level,  stable. 


Excellence  in  Electronics 
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A/oiv  fat 

can  an  engineer  go 
aC  ^ 


Free  education  for  the  space  age 

Three  levels  of  special  advanced  training  that  can  help 
you  prepare  for  promotion  and  enhance  your  professional 
status.  That's  what  you’ll  find  when  you  go  to  work  in 
AC’s  instrumentation  business. 


Program  A — for  recent  graduate  engineers — gives 
you  a  solid  foundation  in  the  theory  and  application  of 
inertial  guidance  systems  and  servomechanisms.  ' 


Program  B — for  experienced  engineers — consists  of 
upgrading  studies  in  inertial  guidance,  servomechanisms, 
environmental  problems,  engineering  math  and  physics, 
plus  advanced  state-of-the-art  courses. 


Program  C — for  all  engineering  supervisors — involves 
management  training  developed  by  a  team  of  AC 
executives  and  University  of  Chicago  industrial  rela¬ 
tions  experts. 

Comparison  will  prove  these  are  the  finest  "in  house” 
programs  available  anywhere.  And  they  are  edu¬ 
cational  "extras,”  for  AC  offers  them  in  addition  to  their 
educational  assistance  programs  for  men  who  wish  to 
study  for  advanced  degrees  in  nearby  universities. 


You  may  be  eligible  for  training  . . . 

if  you  are  a  graduate  engineer  in  the  electronics,  elec¬ 
trical  or  mechanical  fields,  or  if  you  have  an  advanced 
degree  in  mathematics  or  physics.  You’ll  study  while 
you  work  on  the  renowned  AChiever  inertial  guidance 
system  or  a  wide  variety  of  other  electromechanical, 
optical  and  infra-red  devices. 

For  more  information,  write  the  Director  of  Scientific  and 
Professional  Employment:  Mr.  Robert  Allen,  Oak  Creek 
Plant,  Dept.  A,  Box  746,  South  Milwaukee,  Wisconsin. 


SUPIRVISORS 


SPARK  PLUG  ^  THE  ELECTRONICS  DIVISION  OF  GENERAL  MOTORS 

INERTIAL  GUIDANCE  SYSTEMS  •  AFTERBURNER  FUEL  CONTROLS  •  BOMBING  NAVIGATIONAL 
COMPUTERS  •  GUN-BOMB-ROCKET  SIGHTS  •  GYRO-ACCELEROMETERS  •  GYROSCOPES 
SPEED  SENSITIVE  SWITCHES  •  SPEED  SENSORS  •  TOROUEMETERS  •  VIBACALL  •  SKYPHONE 
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wideband  d-c  amplifiers.  Output  is 
a  second-harmonic  signal  of  the  ex¬ 
citing  frequency,  whose  amplitude 
and  phase  are  functions  of  the  am¬ 
plitude  and  polarity  of  the  input 
signal.  Modulator  can  be  used  at 
low  signal  levels  because  of  the  in¬ 
herently  excellent  zero  stability  of 
the  magnetic  second-harmonic  prin¬ 
ciple. 
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from  150  milliamperes 
to  250  amperes 


Magnetic  Amplifiers 
two  new  models 

Westbury  Electronics,  Inc.,  West- 
bury,  N.  Y.,  announces  two  new 
models  of  magnetic  amplifiers. 
Model  SR-4  comprises  eight  differ¬ 
ent  types  covering  output  powers 
up  to  18  w.  Model  SS-4  is  an  ex¬ 
ceedingly  high-gain  device  (power 
gain  300,000)  with  weight  of  2  lb, 
6  oz.  Both  units  operate  from  a 
400  cps  source  and  are  hermeti¬ 
cally  sealed. 
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complete  line  of 

SILICON 

RECTIFIERS 

4 

Over  190 
standard  types 
from  which 
to  choose 


Precision  Switch 
spdt  device 

Metals  &  Controls  Division, 
Texas  Instruments  Inc.,  Attleboro, 
Mass.  A  new  spdt  limit  or  sensitive 
switch,  the  Klixon  21135-1,  will 
maintain  its  operating  characteris¬ 
tics  during  long  exposure  to  tem¬ 
peratures  as  high  as  -1-800  F.  It  is 
designed  for  precision  applications 
on  aircraft  and  guided  missiles,  and 
for  use  in  furnaces,  ovens  and 
other  high-temperature  environ¬ 
ments.  All  components  are  com¬ 
pletely  inorganic. 
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Peak  inverse  voltages  from 
50  to  400  volts  in  most 
types — as  high  as  600  in 
many.  Positive  or  negative 
base  polarity  available 
in  all  models  rated 
'at  20  amperes  and  over. 


Complete  engineering  service 
and  recommendations  available 


Send  for  catalog, 


Ultrasonic  Cleaner 
for  small  parts 

Detrex  Chemical  Industries,  Inc., 
Box  501,  Detroit  32,  Mich.,  has  in¬ 
troduced  a  new  model  Econo-Sonic 
unit  that  is  a  complete  cleaning. 


SARKES  TARZIAN,  INC.,  RECTIFIER  DIVISION,  DEPT.  EE4 

4IS  NORTH  COLLEGE  AVE..  BLOOMINGTON,  INOIANA 

In  Cinad*:  700  Wtston  Rd.,  Toronto  9.  Tot  Roger  2-7S3S  Dept.  D-3  Export:  Ad  Auneme,  Inc.,  New  York  City 
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wait-bait? 


avoid  unnecessary  delays 


A 


GT  DELIVERS  SILICON  TRANSISTORS  IN  24  TO  48  HOURS! 


No  need  to  get  hung  up  with  delays  or  hooked  by  unkept 
promises!  GENERAL  TRANSISTOR  delivers  sample 
quantities  of  GT  Silicon  Transistors  in  24  to  48  hours... 
production  quantities  in  2  to  4  weeks! 


These  are  not  mere  claims,  but  firm  promises  on  which 
you  can  base  your  design  and  production  schedules. 

Quality?  Yes  — plenty  of  weight  here  without  waiting. 
General  Transistor  is  today  one  of  the  largest 
suppliers  of  highly  dependable  devices,  delivering 
quality  in  quantity. 

For  full  information  — and  fast  delivery— call  your 
local  General  Transistor  representative,  or 
contact  us  directly.  Write  for  Silicon  Brochure  S-100. 


GENERAL  TRANSISTOR  CORPORATION 


91-27  138th  Plac«,  Jamaica  35,  Naw  York 
Phona:  Hickory  1-1000 


A  Few  of  the  GT  Alloyed  Junction  Silicon  Transistors 
Now  Available 

a  HIGH  SPEED  SWITCHING 
a  MEDIUM  SPEED  SWITCHING 
a  HIGH  VOLTAGE 

a  HIGH  SPEED  LINEAR  AMPLIFIER 
a  MEDIUM  SPEED  LINEAR  AMPLIFIER 


2N121S 

2N1220 

2N1221 

2N1222 

2N1223 

Veto 

30v 

30v 

30v 

30v 

40v 

Vcfo 

25  V 

25  V 

25  V 

25  V 

40v 

Veto 

20v 

20  V 

10  V 

10  V 

10  V 

1  CO 

.1  111  mix. 

.1  ui  mix. 

.1  111  mix. 

.1  111  mix. 

.1  111  mix. 

Nfr 

18  min. 

9  min. 

— 

— 

— 

fib  (me)  5  min. 

2  min. 

5  min. 

2  min. 

2typ. 

hfs 

— 

— 

18  min. 

9  min. 

6  min. 

rOR  IMMtOIATI  OtLiVIRV  a»OM  STOCK.  COWTaCT  TOWK  NtaatST  auTMOKiXtO 
CtNCRAi.  TaaMSISTOK  OISTKIOUTOK  OK  OIWCRAI.  TKawSISTOK  OISTKtOoTIMO 
CORK  .  s«-a7  issTM  KkACC.  jawatc*  as.  miw  tokk  kok  ssport  osMtaat. 
TKawsiSTOK  iNTSKwariewai.  comp  .  si-av  «»sth  Ptact.  jaaiaica  as.  wtw  vokk. 
PKtcisiOM  MaoMSTic  KccoKoiMo  Mtaos  awaikaokS  prom 

OtNCRak  TRaMStSTOR  WISTCRH  CORK  .  Stto  VtWICK  RkVO  .  cos  aNOCCCt.  caciR. 
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5600  SERIES 


Sm  Ottr  C«mpUtt 
InttrunMiitatieii  Display 
at  WESCON 
BOOTHS  1911.1913 


•  PCM  System  Design  and  Test 

•  Precision  Delays  and  Pulse  Widths 

•  Code  Group  Generation 

•  Digital  Frequency  Division 

•  Pulse  Train  Generation 


The  5600  series  is  the  latest  addition  to  the  complete 
Electro-Pulse  line  of  general  and  special  purpose  pulse 
generators,  time  delay  and  time  mark  generators, 
ond  electronic  counting  equipment. 

Write  for  Complete  Catalog  i 


Reprosontotivei 
in  Major  Cities 


Atodol  34S0S 

MEGACYCLE  PULSE  GENERATOR 
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I IS6I  TEALE  ST..  CULVER  CITY,  CALIF.  •  Phono:  UPfon  0-9193  or  EXmont  8-6764 


distillation  and  filtration  system  in 
itself.  Priced  at  only  $1,750,  the 
unit  pre-cleans,  ultrasonic  cleans 
and  pressure-spray  rinses.  It  is 
ideally  suited  for  the  use  of  manu¬ 
facturers  of  small  precision  parts. 
Unit  measures  38i  in,  wide,  171  in. 
deep  and  281  in.  high. 

CIRCLE  NO.  214  READER  SERVICE  CARD 


Snap  Acting  Switch 
high  precision 

Detroit  Controls  Division,  5900 
Trumbull  Ave.,  Detroit  8,  Mich. 
Ratings  for  the  Class  1  and  Class  4 
TyniSwitches  are  15  amperes  and 
i  h-p,  125  and  250  v,  a-c;  and  10 
amperes  and  J  h-p,  125  and  250  v, 
a-c.  Switch  features  sharp  contact 
break  and  virtually  bounceless  con¬ 
tact  make. 

CIRCLE  NO.  215  READER  SERVICE  CARD 


Moisture  Gage 
transistorized 

Henry  Francis  Parks  Labora¬ 
tory,  P.  O.  Box  1665,  Lake  City  Sta¬ 
tion,  Seattle  55,  Wash.  Model  101 
moisture  gage  features  printed  cir¬ 
cuitry  wiring  and  long  battery  life. 
Accuracy  is  ±2  percent  at  70  F  am¬ 
bient  for  materials  whose  d-c  re¬ 
sistance  ranges  between  0  and 
85,000  ohms  and  for  which  it  has 
been  calibrated.  It  measures  61  in. 
long  by  3?  in.  wide,  by  2?  in.  deep; 
weighs  less  than  11  lb. 

CIRCLE  NO.  216  READER  SERVICE  CARD 


Crystal  Oven 
change-of-state 

Robertshaw-Fulton  Controls  Co., 
911  E.  Broad  St.,  Richmond  19,  Va. 
Model  35  Thermal-Set,  a  change- 
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NOW. . .  AUTOMATED  PIGTAILING 
...  AT  75%  LESS  COST  -  with  the  NEW 
Automachine  Shielded  Wire  Ferrule 

•  machine-fed  ferrules  and  pigtail  wire  •  controlled  compression  ter¬ 
mination,  with  AMP  automachine  technique  #  dual  applicator  permitf 
termination  of  two  leads  or  double-ended  jumper,  simultaneously 

•  pigtails  cut  to  desired  length,  automatically! 


AMP  Incorporated 

GENERAL  OFFICES:  HARRISBURG,  PENNSYLVANIA 

A-MP  products  and  engineering  assistance  are  avaitable  through  wholly-owned  subsidiaries  in;  Canada  •  England  a  Prance  •  Holland  a  Japan 
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The 

World’s  Most 
Diversified 
Independent 
Laboratory. 


of -state  crystal  oven,  was  developed 
to  meet  the  requirements  for  an 
oven  combining  small  size  with  pre¬ 
cise  temperature  control,  no  ther¬ 
mal  oscillation  or  contact  noise, 
low  power  consumption,  and  long¬ 
term  cavity  temperature  stability. 
Cavity  temperature  variation  is 
less  than  0.01  C  per  deg  ambient 
temperature  change. 

CIRCLE  NO.  217  READER  SERVICE  CARD 


3.  ELECTRONIC 


l-F  Filter 

highly  selective 

Hermetic  Seal  Transformer  Co., 
555  N.  Fifth  St.,  Garland,  Texas. 
A  highly  selective  i-f  filter  weighs 
less  than  12  oz.  Center  frequency, 
460  kc 6  db  440  kc— 480  kc 90 
db  415  kc — 505  kc;  input/output 
impedance,  17,500  ohms;  insertion 
loss,  approximately  14  db;  tempera¬ 
ture  stability:  CF  shift  500  cycles, 
— 40  C  to  +65  C.  Surpasses  MIL- 
T-27A  vibrational,  shock  and 
humidity  specifications. 

CIRCLE  NO.  218  READER  SERVICE  CARD 


4.  MATERIALS 


5.  CHEMICAL 


7.  MICRO^ii^OGY 


6.  PSYCHOMETRICS 


Whether  it’s  a  routine  control  analysis  of  an  alloy,  an 
environmental  test  of  a  “black  box’’,  or  a  complete  struc¬ 
tural  and  operating  evaluation... whether  it’s  appliances 
or  batteries  or  turbines  or  valves . .  .you  get  more  from  the 
integrated  laboratories  of  United  States  Testing  Company. 
Multi-million  dollar  facilities... career  test  engineers... a 
wealth  of  experience  in  your  held... all  these  save  you 
costly  investment  in  laboratory  equipment  and  give  you 
top-quality  testing  and  R/D  services.  Check  your  needs 
against  the  facilities  and  services  available. 


A-C  Power  Source 
15  kva  output 

Behlman  Engineering  Co.,  2911 
Winona  Ave.,  Burbank,  Calif, 
Model  15003-D-l  Invertron  a-c 
power  source  has  an  output  of  15 
kva,  three  phase,  and  a  frequency 
variable  over  the  range  of  300  cps 
to  450  cps.  Input  power  for  this 
model  is  460  v,  60  cps,  three  phase. 

CIRCLE  NO.  219  READER  SERVICE  CARD 


Send  For  Free  Faeilitiee  Bulletin, 


Tachometer 

electro-optical 

Gebr.  Mayer  G.m.b.H.  Neheim- 
Husten  2,  Germany.  The  Touro- 
Strob  is  an  electro-optical  tachom¬ 
eter  with  all  the  advantages  of 
speed  measurement  without  loss  of 
power  and  mechanical  coupling.  It 
is  designed  for  speed  measurements 


United  States  Testing  Co.,  Inc. 

1415  Park  Avenue,  Hoboken,  N.  J. 
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Guaranteed  protection  in  Ku  band! 


New  Microwave  Associates 
Ku  Band  duplexers  give  you 
guaranteed  crystal  protection 
-  for  life  -  at  full  rated  power 
and  elevated  temperatures. 


BALANCED  DUPLEXERi  DUAL  PRE-TR,  DIODE  PROTECTOR,  SHUTTER 


BALANCED  DUPLEXERt  DUAL  TR,  SHUTTER 


fERRITE  DUPLEXERi  DIODE  PROTECTOR,  SHUTTER 


For  the  first  time,  Ku  Band  users  are  enjoying 
crystal  protection  never  before  attained  in  this  band! 

New,  highly  successful  gas  tube  and  ferrite  devices 
of  proven  design  but  previously  produced  for  L,  S 
&  X  bands,  are  now  in  actual  production  for  Ku 
Band  .  .  .  and  available  for  immediate  delivery. 

These  new  duplexers  developed  by  Microwave’s 
Switching  Devices  Laboratory  under  the  direction  of 
Dr.  Lawrenee  Gould  are  guaranteed  to  solve  pre* 
mature  crystal  burnout  problems.  One  of  these  sys* 
terns  will  bring  you  optimum  duplexer  performance 
and  reliability.  All  three  use  the  MA-760  shutter  for 
standby  receiver  protection. 

If  you  work  with  the  Ku  Band,  you  owe  it  to  your¬ 
self  to  see  how  these  latest  developments  from 
Microwave  will  bring  you  new  concepts  in  receiver 
performance  and  crystal  protection.  Write  or  call 
our  application  engineering  department. 


_ MZOROWAVS 

ASSOCIATSS,  ZXTO. 

BURLINGTON,  MASS.  TEL.  BRowning  2-3000 
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A  POTTtR  EXCLUSIVE 
Stellite  Type  Fonts  To  Order 


Uteab 


these  features. 


OPERATING  SPEEDS  RELIABILITY 


4  BIT  DATA  @  20  lin«(/$M. 

6  BIT  DATA  @  10  lin«i/t«c. 

PAPER  FEED  TIME . 15  Mi 

SERIAL  LOADING  RATE  20  kes 


CUSTOM  DESIGNS 

Daiigni  to  moat  MIL  or 
Commercial  Spect. 


Solid  state  storage,  transistor¬ 
ized  hammer  drive  and  paper 
feed  . . .  troublesome  contacts 
and  wiper  arms  eliminated  by 
reluctance  pickup.  Digital 
logic  throughout. 

COMPATIBILITY 

4  or  6  bit  input  data  in  par¬ 
allel  ar  serial-parallel  farm 
and  in  any  coding  system. 


FLEXIBILITY 

Self-synchronized  or  random  (slaved)  operating  modes 
Tailored  horizontol  and/or  vertical  formats 
Modular  construction  permits  wide  variation  of  characteristics 
Accessible  Input/output  command  functions  for  maximum  utility 


Look  to  Pottor  for  a  complotp  lino  of  magnotic  ond  porforatod  tap* 
hondUrt,  ossociotod  oquipmont  and  systom  con>bination».  ' 

POTTER  INSTRUMENT  COMPANY,  INC. 

Sunnyside  Boulevard,  Plainview,  N.  Y. 


The  mork  of 
Engineering  Quality 


OYerbrook  1-3200 


Potter  has  coreer  opportun/ties  for  qualified  engineers 
who  like  a  challenge,  and  the  freedom  i  to  meet  it. 


between  200  and  15,000  rpm,  in 
three  ranges:  200-900  rpm,  900- 
3,600  rpm  and  3,600-15,000  rpm. 
The  neon  discharge  tube  produces  a 
sharply  focused  red  light  which  can 
easily  be  observed  in  daylight.  All 
measurements  are  done  on  electrical 
and  optical  principles  using  the 
stroboscopic  effect  and  require  no 
mechanical  coupling  to  the  part  un¬ 
der  examination. 

CIRCLE  NO.  220  READER  SERVICE  CARD 

Tracking  Antenna 
transportable 

D.  S.  Kennedy  &  Co.,  Cohasset, 
Mass.  Transportable  tracker  fea¬ 
tures  folding  28-ft  reflector,  hand- 
operated  el-az  drive  system  and 
self-contained  trailer  mount  and 
tower.  Reflecting  surface  is  a  spe¬ 
cial  cloth  which  folds  compactly, 
and  ribs  of  reflector  are  hinged 
around  center  section.  Antenna  can 
be  towed  by  light  truck  or  station 
wagon. 
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Resistors 
high  precision 

Pyrofilm  Resistor  Co.,  Inc.,  U.  S. 
Highway  No.  46,  Parsippany,  N.  J. 
The  new  Pyro-Seal  MIL  series  re¬ 
sistors  provide  the  military  equip¬ 
ment  designer  with  resistors  capa¬ 
ble  of  withstanding  shock  at  500  g, 
temperature  at  200  g,  acceleration 
at  100  g  and  vibration  over  15  g 
which  far  exceeds  military  specifi¬ 
cations.  The  miniaturized  units 
will  maintain  characteristics  even 
under  long  storage  at  high  humidity 
and  temperature.  They  are  power 
rated  at  J,  1  and  i  w. 

CIRCLE  NO.  222  READER  SERVICE  CARD 

Discriminator 

phase-lock 

Vector  Mfg.  Co.,  Inc.,  3040  Over¬ 
land  Ave.,  Los  Angeles  34,  Calif. 
A  new  f-m  subcarrier  discriminator 
is  completely  transistorized  and 
utilizes  phase-lock  detection  tech- 
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Exceptional  openings 

for  ENGINEERS 

and  PHYSICISTS 

in  the  field  of 

ANTENNAS 
and  RADOMES 


Boeing,  an  industry  leader  in  the 
development  of  advanced  weapon 
systems,  offers  long-range  oppor¬ 
tunities  in  challenging  areas  of 
antenna  and  radome  work. 

Engineering  a88ignnien.ts 
include  theoretical  work,  as  well  as 
laboratory  development  evaluation 
of  actual  hardware  for  advanced 
weapon  systems. 

Assignments  for  physicists 
include  work  on  problems  associated 
with  electromagnetic  energy  propa¬ 
gation  through  shock  waves,  and 
the  effects  of  plasma  on  antenna 
operation. 

These  exceptional  openings  are 
available  to  qualified  engineers  and 
scientists  with  M.S.  to  Ph.D.  de¬ 
grees,  plus  three  to  five  years  of 
experience  in  high  resolution  air¬ 
borne  scanning  antennas,  or  in  the 
electromagnetic  effect  of  high 
energy  plasma. 

At  Boeing  you’ll  enjoy  the  benefits 
of  a  dynamic  career  environment 
that  is  conducive  to  rapid  advance- 
in,ent  and  deeply  rewarding 
achievement. 

For  further  information^  write 
today  to: 

Mr.  Stanley  M.  Little 

Boeing  Airplane  Company 

P.O.  Box  3822-ECA 

Seattle  24,  Washington 


. . .  environment  for 
dynamic  career  growth  ^ 


IS  CONSTANT  VOLTAGE 
POSSIBLE  IN  THESE 
CHANGING  TIMES? 


...Basically,  the  problem  is  a  classical 
one  of  semantics.  Higher  minds  than  ours 
have  pondered  this  question  for  centuries. 

As  a  practical  exercise,  let  us  examine 
the  case  of  voltage  regulation  refer¬ 
ence  source  in  the  power  supply  circuit 
shown  above.  This  passive  network  cor¬ 
rects  input  voltage  changes  of  more  than 
^15%  of  rated  outputs  and  controls  them 
to  within  feature  that  is  highly 

important  in  keeping  storage  batteries 
alive  longer. 

The  point  is  that  constancy  is  a  relative 
term  understood  only  against  a  background 
of  change.  The  answer  then  to  the  initial 
question  is  "yes" .. .constant  voltage  is 
possible. 

\  \\ 

You  can  get  thel  \\  about  voltage 

regulators  from  the  higher  minds  at^ 
Raytheon  by  writing  to: 

VOLTAGE  REGULATOR  MAN 
Raytheon  Company 
Magnetic  Components  Department 
Section  6120 


Excellence  in  Electronics 
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BORG  MICRODIALS 


niques.  These  techniques  provide 
maximum  quality  of  information 
signals  with  high  noise  content  and 
appreciably  improved  threshold 
characteristics  over  conventional 
detection  methods.  Unit  is  only  2i 
in.  wide,  and  six  channels  can  be 
mounted  across  a  19  in.  panel  re¬ 
quired  for  just  one  channel  of  a 
conventional  vacuum  tube  f-m 
telemeter  discriminator.  Circle  000 
telemeter  discriminator. 
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Intercom  Cables 
multiconductor 


FOR  ACCURATE 
READING . . .  INSTANTLY! 


Belden  Mfg.  Co.,  Chicago  80,  Ill., 
introduces  two  new  multicon¬ 
ductor,  individually  paired  and 
shielded,  intercom  cables.  Avail¬ 
able  with  either  9  or  15  pairs  of 
No.  22  Awg  wires,  these  cables 
have  individually  shielded  and 
completely  isolated  pairs.  The  ex¬ 
tremely  lightweight  and  efficient 
Beldfoil  aluminum-Mylar  shield  is 
used.  Each  pair  in  the  cable  is 
shielded,  and  each  shield  is  iso¬ 
lated  from  all  others  in  the  cable, 
providing  noise  free  and  more 
dependable  communications  at  all 
times. 

CIRCLE  NO.  224  READER  SERVICE  CARD 


Borg  Microdials  provide  fast,  accurate  dial  readings  at  a 
glance.  The  inline  digital  presentation  of  these  dials  permits 
maximum  reading  speed  even  under  forced  fast  reading  con* 
ditions.  Settings  are  made  just  as  easy  . . .  just  as  quick. 
Finger-tip  brake  locks  settings  in  place.  Available 
in  three-digit  ten-turn,  faur-digit  hundred- 
turn  and  five-digit  thousand-turn 
models.  Also  available  are  con- 
scale  dials  for  devices  of 
turns  or  less.  Get  the  com- 
plete  Microdial  story  from  Borg  today. 


WRITE  FOR  CATALOG  BED-A90 


Power  Supply 
dual-range  output 

Technical  Measurement  Cobp., 
441  Washington  Ave.,  North  Haven, 
Conn.,  announces  a  compact,  accu¬ 
rate  5,000  V  power  supply  for  gas 
proportional  counters  which  use 
methane  and  other  high  voltage 


BORG  EQUIPMENT  DIVISION 

AMPHENOL-BORG  ELECTRONICS  CORPORATION 
JANESVILLE,  WISCONSIN 


MICROPOTS  •  MICRODIALS  •  INSTRUMENT  MOTORS  •  FREQUENCY  STANDARDS 
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BASIC 

MULTI-PURPOSE 

SPECTRUM 

ANALYZER 


PANORAMIC’S 

SPA-3 


for  maximum  economy 
. . .  maximum  application 

Combines  the  most  desirable  feoturet 
of  o  whole  series  of  equipments  and 
MORE  ...  in  one  compact  functional 
unit: 

•  3  me  wide  sweepwidth  continuously 
adjustable  down  to  0 

V  Variable  tuning  control  colibroted  from 
0  to  13.S  me 

•  Variable  resolution  300  cps  to  30  kc 

•  Variable  scan  rate  I  cps  to  iO  cps 

O  Lin.  log  and  square  law  amplitude 
scales 

•  High  sensitivity  —  30  ,i  full  scale 

•  Calibrated  100  db  attenuator 

SPA-3/25  EXTENDS  RANGE 
— 200  cps  to  25  me 

Same  basic  circuitry  as  SPA-3,  but  with 
greatly  extended  frequency  range.  Can- 
trols  and  parameters  similar,  except 
variable  tuning  control  is  colibroted  0 
to  23.S  me.  BO 

Ask  tor  Catalog  Digest  and  . 
the  PANORAMIC  ANALYZER  ^ 


530  So.  Fulton  Ave.,  Mt.  Vernon,  N.  Y. 
OWens  9-4600 

Cables:  Panoramic,  Mt.  Vernon,  N.  Y.  State 


ECM  .  .  . 

today’s  TROJAN  HORSE 


One  of  the  many  absorbing  areas  of  investigation  avail¬ 
able  to  gifted  engineers  at  Melpar  is  the  Research  and 
Development  aspect  of  ECM  systems. 

The  mature  engineer’s  capacity  to  reach  deeply  into 
provocative  lines  of  inquiry  is  particularly  valued  and 
encouraged  at  Melpar.  Your  own  intellectual  dimensions 
govern  remuneration  and  assignments. 


Oppirtunities  are  new  available  at  Melpar  in  the  fellewing  areas: 


Reconnaissance  Systems 
Airborne  Equipment 
Ground  Data  Handling  Equipment 
Ground  Support  Equipment 
Simulation  &  Training  Systems 
Communication  &  Navigation  Systems 


Detection  &  Identification  Systems 
Antenna  &  Radiation  Systems 
Chemistry  Laboratory 
Applied  Physics  Laboratory 
Production  Engineering 
Quality  Control 


INTERVIEWS  ARRANGED  IN  YOUR  LOCALE 


For  Detail* 
Wire  Collect  or  W  rile  to: 

Profeaeional 
Employment  Superrieor 


3306  Arlington  Boulovard,  fall*  Church,  Virginia 
10  mi/«t  from  Wathingfon,  O.C. 
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Resistors 
high  stability 

Precision,  Inc.,  4748  France  ’Av¬ 
enue  No.,  Minneapolis,  Minn.  The 
wire-wound  series  E  encapsulated 
resistors  are  designed  for  high  sta¬ 
bility  and  reliability  for  a  wide 
range  of  critical  applications— ^ven 
under  the  most  exacting  tempera¬ 
ture  and  humidity  conditions.  They 
are  manufactured  in  standard  tol¬ 
erances  of  1  percent,  J  percent  and 
i  percent.  Tolerances  of  1/10  per¬ 
cent  are  also  available  on  special 
order.  Standard  diameters  range 
from  i  in.  to  3  in.;  lengths,  from 
ft  in.  to  1  in.  Resistors  may  be 
obtained  with  rated  loads  from 
S-1  w,  and  maximum  resistance 
from  600  ohms  to  1.85  megohms. 
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Power  Supply 

transistorized 

Arnold  Magnetics  Corp.,  4613  W. 
Jefferson  Blvd.,  Los  Angeles  16, 
Calif.  A  new  transistorized  power 
supply  will  produce  400  cps  single¬ 
phase,  square  wave  power  from  a 
28  V  d-c  line.  Unit  delivers  50  va 
of  output  power  with  a  frequency 
and  voltage  regulation  of  ±1  per¬ 
cent  for  variations  of  input  volt¬ 
age  of  5  V.  Unit  can  withstand 
short  circuit  indefinitely,  input 
voltage  transients  of  60  v  for  0.01 


gases.  Model  HV-2C  has  two  output 
ranges:  1,000-25,000  v  and  1,000- 
6,000  V.  A  10-turn  1,000-division 
dial  provides  continuously  variable 
output  within  the  two  ranges  and 
also  makes  resetting  of  voltages  ac¬ 
curate  within  ±5  v  in  the  high 
range,  ±3  v  in  the  low  range.  Unit 
is  designed  for  use  with  ionization 
chamber  loads  and  will  deliver  100 
fta  at  up  to  3,000  V. 

CIRCLE  NO.  225  READER  SERVICE  CARD 


The  triple-threat  pot  line 


Pick  the^pot  to  suit  your  system  . 
be  It  esoteric  or  plebeian  .  .  from  the 
triui  virates  of  h  t  l  i  pot  single  turns 
(1  2"  to  3"  dia.)  or  multi  turns 
(7/8"  to  3-5/16"  dia.). 

No  need  to  overspecify  ,  . 
pay  only  for  what  you  need '  ^ 

Par  example?  The  three  H  f  Li  pot 
17 ' 16"  single-turns.  '' 

each  the  leader  m  its  own  milieu  : 


80“C  125°C  150°C 


all-metal 
Series  5410 


Pay  only  for  what  you  need 
in  aingte-tum 
and  multi-turn  precision  pots. 
You’ll  find  your  circuit  aolution . 
for  a  system  hot  or  cold . . . 

In  Data  File  A312.. 


1  .  /  Helipot  ,  , 

Helipot  Division  of  Beckman  Instruments,  Inc. 

Fullerton,  California 

Engineering  representatives  in  29  cities 
'  i  r 

potentiometers:  dials:  delay  lines:  expanded  scale  meters.  Servomotors:  breadboard  parts 
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Expanding  the  Frontiers 
of  Space  Technology  in 


H  Lockheed  Missiles  and 
Space  Division  has  complete 
capability  in  more  than  40 
areas  of  science  and  tech¬ 
nology.  As  systems  manager 
for  such  major  projects  as 
the  DISCOVERER  Satellite; 
Navy  POLARIS  FBM;  Air 
Force  Q-5  and  X-7  and  Army 
KINGFISHER,  the  Division 
is  extensively  engaged  in  im¬ 
proving  the  art  of  systems 
analysis  and  integration. 

ENGINEERS  AND 
SCIENTISTS 
The  Division’s  programs 
reach  far  into  the  future  and 
deal  with  unknown  and 
stimulating  environments.  It 
is  ^^ewarding  future  with  a 
company  that  has  a  con¬ 
tinual  record  of  progress  and 
achievement.  If  you  are  ex¬ 
perienced  in  one  or  more  of 
the  following,  we  invite  your 
inquiry:  classical  dynamics, 
vector  analysis  and  matrix 
operations,  with  the  ability 
to  establish  and  analyze 
weapon  systems  perform¬ 
ance;  inertial  guidance  sys¬ 
tems;  dynamics  of  missiles 
systems:  or  long  range  ballis¬ 
tic  fire  control  systems. 
Ability  to  prepare  and  edit 
technical  reports  document¬ 
ing  results  of  systems  analysis 
studies  is  a  requirement. 

Write:  Research  and  Devel¬ 
opment  Staff,  Dept.  G3-22, 
962  W.  El  Camino  Real, 
Sunnyvale.  California.  U.S. 
citizenship  required. 


A  compute  line  of 


precision,  high  performance 


SCRIES  aoo  SINGLE  POINTER  INDICATOR 

For  applications  requirini  accuracits  and  res¬ 
olutions  of  less  than  .2%  and  high  speed 
of  response. 


Servo  Data  Conversion 


Equipment  designed 


to  accommodate 


input  and  output 


requirement. 


SCRIES  200  DUAL  POINTER  INDICATOR 

For  high  resolution  and  accuracy  application 
where  readability  and  dynamic  response  are 
important. 


AvoiCobCer  oa 


SCMIES  aOOOIGITAI.  DISPLAY  INDICATOR 

for  hifhest  accurKy  and  resolution. 


RATIO  METERS 


TEMPERATURE 
MEASURING  SYSTEMS 


MILIVOLTMETERS 


SERVO  DATA 
CONVERTER 


Loekhoet! 


A  TO  D  SERVO 
CONVERSION  SYSTEMS 


SCRIES  400'  SERVO  REPEATER 

Fsr  tastrai  purpose  ropoater  and 
dirt  iier  f^ticatiens  wtiere  yisoal 


Sysleini  Manugrr  fw  the 
Navy  eOLARIS  FBM; 
DtSCOVF.RF-R  SATELUTF.. 
Army  KINGFISHER; 

Air  Force  Q-S  and  X-7 


Write  for  complete  l•chnical  data 
and  application  information. 


NORTH  JLTLjA.^T1C  indnatrie$,  ine. 
tOS  main  street,  icdatbury,  EDaawmd  *-ttu 


our  oiihibit— BooHi  3324  WESCON 
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advane»m»nt 
in  inttrumnnt 
dntign 


sec,  and  50  v  indefinitely  at  re¬ 
duced  power.  Voltage  drift  is  ±3 
percent  across  a  temperature 
range  of  from  —56  C  to  +71  C. 

CIRCLE  NO.  227  READER  SERVICE  CARO 


Associate  Editor,  electronics 


Impedance  Plotter 
portable  unit 

Chesapeake  Instrument  Corp., 
Shadyside,  Md.,  has  available  the 
VILP  (vector  impedance  locus 
plotter),  a  portable  laboratory  in¬ 
strument  designed  to  measure  con¬ 
tinuously,  and  plot  automatically 
and  simultaneously  the  rectangu¬ 
lar  components,  resistance  and  re¬ 
actance,  of  the  equivalent  series 
complex  impedance  of  any  passive 
electrical  element. 
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Thomas  Emma,  BA,  Columbia,  is 
a  U.S.  Naval  Reserve  officer  who 
was  formerly  a  technical  writer 
with  IT&T.  Tom  prepares  “Finan¬ 
cial  Roundup”— a  regular  weekly 
business  feature.  In  the  coming 
months  Tom  will  be  concerned  with 
radio  communications,  but  he  will 
be  specifically  involved  with  spec¬ 
trum  useage  problems.  To  keep 
abreast  of  finance  in  electronics, 
turn  to  Tom’s  weekly  coverage  of 
latest  developments.  To  subscribe 
or  renew  your  subscription,  fill  in 
box  on  Reader  Service  Card.  Easy 
to  use.  Postage  free. 


SEALED  ^ 
RUG6EDIZED 
PANEL  METERS 


The  ’Oiiginal’* 
MIUM-I0J04-A 
InutrumeDt 


NIRMCTICAUY  f  I  ALIO  . . .  OlAlt-TO-MffTAL 

MIL  2H*  (MR26)  and  MIL  3^$' 
(MR36)  tiiat.  Alio  I  Ruggadizad 
ond  4^*  Saolad  Modali.  wo,  ma, 
omp,  mv,  voH,  KV,  AC  rocHAor  typos 
for  voltogo,  dodbol  ond  VU  mooswro* 
inont.  Sfondord  rongot.  Iwllotln  on 
roquost.  Marion  Instrvmont  Oiriaon, 
Minnoapolii-Honoywoll  Rogviofor 
Compony,  MoncHoitor,  N.  H.,  U.  $.  A. 

Copyrtcht  (D  Mortoo 


manon  ripi 

rifcrtONfcs  Mim  m  trr 

meters  ^ 
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A  McGraw-Hill  Publication 
West  42nd  Street,  New  York  36,  N.  Y. 


Technical  Staff  #  ^  ,  ^  # 
Opportunities  in 

SEMICONDUCTORS 


Memory 

all-transistor 

Computer  Control  Co.,  Inc.,  92 
Broad  St.,  Wellesley,  Mass.  Model 
TCM  is  a  new  all-transistor,  coin¬ 
cident  current,  ferrite  core,  high 
speed  random  access  magnetic  core 
memory  with  an  8  /xsec  cycle  time. 
Word  capacities  up  to  4,096  and 
word  lengths  up  to  40  bits/word 
are  readily  assembled  due  to  the 
flexibility  of  the  modular  construc¬ 
tion  employed. 
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As  a  result  of  rapidly  expanding  development  programs  for 
\'ery  High  Frequency  and  Very  High  Power  Silicon  Transistors, 
several  excellent  Technical  Staff  openings  have  been  created  at 
Pacific  Semiconductors,  Inc.  This  young,  fast-growing  subsidiary 
of  Thompson  Ramo  Wooldridge  Inc.  invites  inquiries  from 
Solid  State  Physicists  and  Engineers  with  experience  in  transistor 
development;  Mechanical  Engineers  engaged  in  transistor  pack¬ 
age  and  manufacturing  ccjuipment  development;  and  Electrical 
Engineers  experienced  in  semiconductor  device  applications  and 
test  equipment  development. 

This  organization  offers  immediate  opportunities  in  semi¬ 
conductor  electronics  by  encouraging  and  rewarding  resource¬ 
fulness  and  original  thinking.  Candidates  who  have  B.S.,  M.S. 
or  Ph.D.  degrees  in  physics  or  engineering  and  applicable 
experience  should  write  to: 

Technical  Staff  Placement  /  JVV 

Pacific  Semiconductors,  Inc. 

10451  WEST  JEFFERSON  BOULEVARD,  CULVER  CITY,  CALIFORNIA 


Pressure  Pickup 
hermetically  sealed 

Consolidated  Electrodynamics 
Core.,  360  Sierra  Madre  Villa, 
Pasadena,  Calif.  Type  4-313A  small 
light-weight  transducer  is  available 
in  absolute  or  gage  models  in  pres- 
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ACE  PLASTIC  COMPANY 

91-33  Van  Wyck  Expwy.,  Jamaica  35,  N.  Y.  JAmaica  3-5500  | 

_ CIIICLE  NO.  1S4  READER  SIRVKE  CARD 

3-PHASE 


VARO  2000 

TRANSISTOR  INVERTER  J/OLT  AMPERES  J 

Airborne  400  cycle  power  for  ballistic  missiles 


MODEL 

4311 


PRECISION  POWER  — 

■k  Generation 
★  Control 

k  Measurement 
__mL_  k  Conversion 


Microwave  Power  &  Microcircuitry 

2201  Walnut  Street  •  Garland,  Texas  •  BRoadway  6-6141 

Afi9*l«t  RE  44154  S<tMn*(lady,  N.  Y.  Ft  7-4292  Arlinylen,  Vo.  Kl  4-7550 


CHAUENCING  ENGINEERING  OPPORTUNITIES  AVAILABLE  ' 


POWIt  OUTPUT 

FRfOUtNCY 

VOLTMH 

400  cp< 

115.V,  1 

3  KVA 

± 

3-plWM, 

0.1% 

Y  1 

SHORT 

CIRCUIT  PROTfCTION  |  I  < 

Unit  engineered  to*  fit  all  avoil- 
able  sub-miniature  cables, 
AUTOMATIC'S  Sub-Miniature 
Connectors  are  available  in  three 
types;  BAYONET,  PUSH-ON  AND 
THREADED  COUPLING. 

Special  receptacles  available  for 
printed  circuit  ppplicationt. 

CHICK  THESE  FEATURES: 

No  special  tools  required  for  as¬ 
sembly.  Foolproof  clamping  insures 
accurate  alignment  .  .  .  positive 
contact  .  .  .  extra  strong  grip.  Ex¬ 
clusive  internal-parts  design  allows 
outside  dimensions  of  connectors  to 
remain  constant  regardless  of  cable 
dimensions. 

For  BAYONET,  PUSH-ON  and 
THREADED  SUB-MINIATURE  and 
MICRO-MINIATURE  COAXIAL 
CABLE  CONNECTORS,  always 
specify  AUTOMATIC.  Our  engi¬ 
neers  are  always  ready  to  dis¬ 
cuss  your  special  requirements. 

Write,  wire  or  phone  for  free 
technical  information. 
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METAL  PRODUCTS  CORP 


317  terry  $t.,  t'klyn  II,  N.  Y. 

EVargrMH  S-4057 
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LAPP  STAND-OFF  INSULATORS 
^  FOR  MODERATE 
[  j  OR  HEAVY  DUTY 


sure  ranges  from  100  to  5,000  psi. 
It  is  especially  adaptable  to  pres¬ 
sure  measuring  in  corrosive,  explo¬ 
sive  or  radioactive  atmospheres, 
such  as  those  encountered  in  water 
depth-determination,  pressures  in 
oil  wells,  liquid  oxygen  systems  and 
gas  or  pipe  lines. 
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For  years,  Lapp  has  been  a  major  supplier  of  stand-off 
insulators  to  radio,  television  and  electronics  indus¬ 
tries.  Wide  knowledge  of  electrical  porcelain  applica¬ 
tion,  combined  with  excellent  engineering  and  produc¬ 
tion  facilities,  makes  possible  design  and  manufacture 
of  units  to  almost  any  performance  specification.  The 
insulators  shown  on  this  page  are  representative  of 
catalog  items — usually  available  from  stock — and  cer¬ 
tain  examples  of  special  stand-offs.  The  ceramic  used 
is  the  same  porcelain  and  steatite  of  which  larger  Lapp 
radio  and  transmission  insulators  are  made.  Hardware 
is  brass  or  bronze;  brush  nickel  plating  is  standard. 

Write  for  Bulletin  301  with  complete  description 
and  specification  data.  Lapp  Insulator  Co.,  Inc.,  Radio 
Specialties  Division,  155  Sumner  St.,  Le  Roy,  N.  Y. 


Capacitors 

for  miniaturization 

Electron  Products  Co.,  430  N. 
Hal.stead  Ave.,  Pasadena,  Calif.  Se¬ 
ries  M-150  and  W-150  metallized 
paper  capacitors  feature  small  size 
and  standard  values  and  are  now 
available  from  stock  in  round, 
rectangular  and  wafer  configura¬ 
tions  to  suit  the  requirements  for 
miniaturized  packaging.  These  se¬ 
ries  are  akso  available  in  hermeti¬ 
cally  sealed  rectangular  or  round 
tubes  for  extreme  environmental 
conditions.  They  have  self-healing 
characteristics  for  utmost  in  relia¬ 
bility.  Operating  temperatures  are 
—  55  C  to  -f-  125  C.  Voltages  avail¬ 
able  are  100,  200,  300,  400  and  600 
v;  values,  from  0.001  ^f  to  any 
value  specified. 

CIRCLE  NO.  231  READER  SERVICE  CARD 


Silicon  Switch 
compact  and  rugged 

Shockley  Transistor  Corp.,  Stan¬ 
ford  Indu.strial  Park,  Palo  Alto, 
Calif.  Type  AD  is  a  higher  power 
4-layer  diode.  This  oelf-actuated 
silicon  switch  is  similar  in  function 
to  a  relay  or  gas  tube.  It  is  turned 
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KLYSTRON 

POWER 

SUPPLY 


□  REDUCE  COSTS 

□  SIMPLIFY  ASSEMBLY 

□  IMPROVE  APPEARANCE  with 

k  DIE  CAST  ZINC  ALLOY 
■  &  MOLDED  NYLON 


•  Uniformly  occuroto  *  Wido  rang#  of 

•  High  in  quality  «lo<k  tlyUt,  typot, 

low  in  cost  tixot  and  throado 

Produced  in  one  high  speed  outomotic 
operation.  GRC's  exclusive  methods  as¬ 
sure  uniformity,  smooth,  rustproof  & 
corrosion  resistant  surfaces  and  the 
lowest  possible  cost.  New  kinds  of  fas¬ 
teners  never  before  available  .  .  .  modi¬ 
fications  in  stock  fasteners  for  specialized 
use  .  .  .  infinite  variety  in  styles,  types 
and  sizes,  have  been  made  possible  by 
-  GRC's  special  automatic  die 
Mn  casting  and  molding  machines. 

Write,  wire,  phone  RIGHT 
K*  11  NOW  for  prices,  your  copy  of 
1^11  GRC's  NEW  DETAILED  FASTENER 
CATALOG 


added  to  GRC's 
extensive  line  of 


Thumb  A 
Wine  Screws 


NYLON  SCREWS 


Screws 


Brand  New!  Nylon  hex  nuts 
in  ten  sizes;  #2  thru  5/16" 

.  .  .  complementir^  GRC's 
Nylon  Screw  line.  Nuts  are 
single  chamfered,  woshcr- 
foced,  double  counter-sunk. 

All  avoiloble  from  stock  .  .  . 

Samples  sent  immediately. 

OltIBS  RKPRODUCKR 


Washers 


World's  Foremoit 
Producer  of 
Small  Dio  Cartings 


Screw 

Insulators' 


1S1  Beechwood  Ave.,  New  Rochelle,  N.  Y.,  New  Rochelle  3-8600 


No  more  fiddling  with  reflector 
voltage  adjustments  when  you 
switch  between  cw  and  square 
wave ...  because  of  just  one  of  the 
typically  advanced  features  of 
this  low-medium  voltage  Klystron 
Power  Supply. 

Ever  double-mode  a  Klystron? 
Not  with  our  model  809!  Again, 
the  thoughtful  engineering  that 
goes  into  every  PRD  product 
assures  the  user  of  self-protec¬ 
tion  against  errors. 

Even  little  things  like  the  built-in 
beam  voltage  and  current  meter 
prevent  guessing  and  doubt  dur¬ 
ing  runs.  And  when  it  comes  to 
‘scoping  the  Klystron. ..compare 
the  CRT  display  of  a  tube  pow¬ 
ered  by  the  809  and  you'll  see 
for  the  first  time  what  a  really 
sharp  trace  looks  like! 

For  complete  details,  send  for 
our  data  sheet  F-10. 

P.S.  In  case  you  don’t  have  our 
latest  catalog,  E-8...I60  pages, 
chock-full  of  useful  data... 
dash  off  a  note  on  your  company 
letterhead. 
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ThisaimouitcemaiuisundernocircumstaMcastobaconstruadusanoffartasallorasasolicitaiUmofi 
offar  to  buy  any  of  thasa  sacuritias.  The  offaring  is  made  only  by  tha  Offaring  Circular. 


NEW  ISSUE 


100,000  Shares 

Marshall  Industries 


Common  Stock 

(Par  Value  $1.00  Per  Share) 


Price  S2.50  per  Share 


Copies  of  the  Offering  Circular  may  be  obtained  from  the  undersigned 
only  in  states  in  which  the  undersigned  is  qualified  to  act  as  a  dealer  in 
securities  and  in  which  the  Offering  Circular  may  legally  be  distributed. 


D,  A,  Lomasney  &  Co. 

39  Broadway,  New  York  6,  N.  Y. 

WHilehaU  4-5885 


POLYTECHNIC  RESEARCH 
&  DEVELOPMENT  COJNC. 

202  Tillary  St.,  Britklyn  1.  N.Y. 
Ulster  2-6800 
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142  MODELS  OF 

TRANSISTORIZED 

POWER 


Superfine  reguletion  and  extreme  low 
ripple  content  given  above  are  features  of 
Verldyne  super-regulated  laboratory  power 
supplies.  For  less  critical  applications, 
regulated  supplies,  with  0.5%  regulation 
and  less  than  5  mv  ripple,  are  available 
at  lower  cost. 

Input:  105  to  125  VAC,  60  and  400  cps 
Output:  0  to  32  volts 

2,  5,  10  and  15  amps 
Regulation:  0.01%  and  0.5% 

ALL  GUARANTEED  to  meet  specifications. 

F•atur•Il 

High  atnciancy  heat  dissipation.  Provided 
by  unique  aluminum  extrusion  heat  sink’. 
Remote  programming.  Select  power 
output  from  a  remote  spot. 

Remote  error  signal  sensing.  Maintains 
constant  power  directly  at  the  load. 
Positive  short  circuit  protection. 


supplies,  including 
plug-ln  units,  write 
for  catalog. 

A  few  select  territories 
are  open  for  representation. 
Your  Inquiry  is  Invited. 


Produced  in  one  of  Long  Island's 
most  modern  electronics  plants. 


Industrial  Products  Division 


CONSOLIDATED  AVIONICS  CORPORATION 

800  Shames  Drive  •  Westbury,  New  York 
Subsidiary  of  Consolidated  Diesel  Electric  Corporation 


l-F  Amplifier 

transistorized 

Ferrotran  Electronics  Co.,  Inc., 
693  Broadway,  New  York  12,  N.  Y. 
The  Amplitran,  a  new  semiconduc¬ 
tor  device,  is  a  complete  i-f  ampli¬ 
fier  stage  encased  in  a  tiny  can 
13/16  in.  in  diameter  and  li  in. 
high.  It  is  completely  transistorized 
and  designed  to  plug  into  a  7-pin 
tube  socket.  The  company’s  unique 
circuitry  permits  encasing  the  en¬ 
tire  i-f  stage  without  danger  of 
o.scillation  or  instability.  The  na¬ 
ture  of  the  circuit  al.so  permits  the 
cascading  of  these  units  to  produce 
a  complete  i-f  strip. 
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Precision  Pot 
10-turn  unit 

Spectrol  Electronics  Corp.,  1704 
S.  Del  Mar  Ave.,  San  Gabriel, 
Calif.,  announces  a  new  I  in.  low 
cost  ten-turn  precision  wire  wound 
pot.  Model  150  is  available  in 
ranges  from  25  to  120  K  ohms. 
Standard  linearity  tolerance  is 
±0.25  percent  with  tolerances  of 
±0.1  percent  on  special  order. 
Unit  will  operate  over  a  tempera¬ 
ture  range  of  —55  C  to  -1-105  C. 
Up  to  46  additional  terminals  can 
be  added  to  the  standard  unit  for 
special  applications.  Sleeve  bear¬ 
ings  at  both  shaft  ends  are  stand¬ 
ard.  Shaft  diameter  is  1  in. 
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photo  courtofty  Aco  Eloctronici,  Somorvillo«  Mom. 

HIGH  TEMPERATURE  OPERATION  OF  MINIATURE 
PARTS  ASSURED  THROUGH  WELDMATIC  WELDING 

Operation  in  temperature  ranges  of  ISO'C  under  vibration  requires  potentiometers 
constructed  without  soldering  of  tiny  i>arts  within  the  unit.  At  Ace  Electronics, 
precious  metal  contacts  in  subminiature  potentiometers  are  welded  to  adjusting 
shaft  assemblies  under  stereomicroscu|)es  on  the  production  line.  Result:  high 
reliability,  no  di.stortion.  Get  the  facts . . .  write  for  our  General  Catalog  now. 


WELDMATIC 


257  North  Halstead  Avenue 


Pasadena.  California 


HOLLYWOOD 

riORIDA 


LEARN  THE  INDUSTRIAL 
ADVANTAGES  OF 


o  Idool  Ihriog  ood  worhiog  cooditiaos 
o  Aboodaot,  cooftiitod,  sklHod  ood 
Mskillod  labor 

a  Madara  iodaslriol  baildiags  availobla 
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o  Caovcaiaat  ta  U.$.  and  latia  Amarkoa 
markats 

a  Hob  af  Florida's  fastest  grawiog  morkat 

FAST  IICOMING  AN  L 
ElECTRONKS  CENHR.  ■ 

FIND  OUT  WHY!  ■ 


Write  lor  Industrial  Brochure 
Inquiries  held  in  strict  confidence 

INDUSTRIAL  DIVISION,  DEPT.E-4 
CHAMBER  OF  COAAMERCE 
HOLLYWOOD,  FLORIDA 

fttast  -  NO  |0b  applications.  We  are  swamped  with 
employment  inquiries. 


ripple  at  full  load  is  only 

0.005% 

with  new 


POWER  &  BIAS  ^ 

SUPPLY  FOR  TRANSISTORIZED 
EQUIPMENT  #1020 

•  Includes  power  transformer,  full-wave  silicon 
diode  rectifier  circuit,  electrolytic  capacitor 
input  filter  followed  by  a  twa-pawar  transistor 
(2-2N2M)  cascaded  filttr  circuit  providini  ex¬ 
traordinary  ripple  rejection  •  output  voltaqe;  0-30 
VDC  continuously  variable,  monitored  by  dual¬ 
range  voltmeter  (0-6.  0-30  VOC)  •  continuous 
output  current  capacity:  ISO  ma  @  0-12Vi  200 
ma  @  12-24  V;  300  ma  @  24-30V  •  0.5A  fuse 
protects  against  short  circuit  •  comparable  In 
purity  of  output  and  in  voltage  and  current 
capacity  to  transistorized  supolies  selling  for 
several  hundred  dollars  •  ideal  far  labaratary, 
development  and  service  work  on  transistors  and 
transistorized  equioment 

•  rugged  grey  wrinkle 
steel  case  (S'*  h, 

4"  w,  SV^”  d) 


KIT  $19.95 
WIRED  $27.95 


versatile.  depAd  W 

able  Model  1020  at 
yout  neighborhood  \ 

tiCO  distiibutor'  \a 

^ot  tret  catalog  on  6b  ' 

models  of  E  ICO  test 

•  nstFuments  hi  fi  and  amateur  gear  wr  te  to  Dept 

ELECTRONIC  INSTRUMENT  XO..  INC 

33  00  Northern  Blvd  ,  tong  Island  City  1  N  Y 
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RADIO  CORES.inc. 
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ENGINEERED  ECONOMY 
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Literature  of 

MATERIALS 


Silicon  Rubber.  General  Elec¬ 
tric  Co.,  Waterford,  N.  Y.  Silicone 
rubber  selector  chart  CDS-145  con¬ 
tains  data  on  applications,  typical 
properties,  primary  classes  and 
standard  industry  and  military 
specifications. 

CIRCLE  NO.  235  READER  SERVICE  CARD 


TEMPERATURE  CONTROL 
EXPERIENCE 


High-Strength  Adhesive.  Adhe¬ 
sive  Division,  Houghton  Labora¬ 
tories,  Inc.,  Olean,  N,  Y.  A  new 
one  component  adhesive,  providing 
exceptional  strength  at  300  F  and 
above,  is  described  in  a  recent 
technical  data  bulletin. 

CIRCLE  NO.  236  READER  SERVICE  CARD 


Sensitive  aircraft  and  missile  components  and 
systems  often  require  temperature  control 
within  close  limits  —  while  ambient  temper¬ 
atures  fluctuate  widely.  Eastern  refrigera¬ 
tion-type  cooling  systems  are  ideal  for  such 
conditions. 


Microwave  Ferrites.  General 
Ceramics  Corp.,  Keasbey,  N.  J. 
Bulletin  259,  illustrated  with 
graphs,  describes  and  lists  appli¬ 
cations  for  a  line  of  microwave 
ferrites. 

CIRCLE  NO.  237  READER  SERVICE  CARD 


Designed  for  the  strictest  military  require¬ 
ments,  these  vapor-cycle  closed-system 
packages  are  built  around  a  highly  efficient 
compressor  powered  by  a  special  400-cycle 
motor.  Unique  condensing  and  special 
cooling  methods  are  called  upon  to  meet 
the  most  unusual  operating  requirements, 
the  most  demanding  specifications. 


COMPONENTS 


Magnetic  Heads.  J.  B.  Rea  Co., 
2202  Broadway,  Santa  Monica, 
Calif.  An  8-page  brochure  dis¬ 
cusses  precision  tape  and  drum 
heads,  ranging  from  one  to  64 
channels. 
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Capacities  range  from  100  to  6000  watts; 
operating  altitudes  extend  to  100,000 
feet.  Some  units,  of  the  “boil-off”  type, 
perform  almost  without  regard  for  ex¬ 
tremes  in  altitude  and  temperature. 


Power  Transmission  Compo¬ 
nents.  Fourdee,  Inc.,  Orlando, 
Fla.  A  4-page  folder  illustrates 
and  describes  miniature  Posiflex 
flexible  couplings  and  shaft  joints. 
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Call  on  Eastern  for  imaginative  solu¬ 
tions  to  all  avionic  cooling  problems 
.  .  .  and  write  for  new  Bulletin  360. 


Diode  Catalog.  Silicon  Transis¬ 
tor  Corp.,  Carle  Place,  L.  I.,  N.  Y. 
Form  1895  is  a  new  4-page  catalog 
on  silicon  glass  diodes. 
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Other  refriseration  units  for  aircraft  and  missile  electronics 


Power  Packs.  Electronic  Re¬ 
search  Associates,  Inc.,  67  Factory 
Place,  Cedar  Grove,  N.  J.  Catalog 
sheet  117  describes  a  line  of  short- 
circuit-proof  miniaturized  power 
packs. 

CIRCLE  NO.  241  READER  SERVICE  CARD 


100  SKIFF  STREET 
HAMDEN  14,  CONN. 


JULY  31,  1959  •  ELECTRONICS 


128  CIRCLE  NO.  128  READER  SERVICE  CARD 


the  Week 

Precision  Switches.  Unimax 
Switch  Division,  The  W.  L.  Maxson 
Corp,,  Ives  Road,  Wallingford, 
Conn.  The  new  28-page  catalog 
No.  359  contains  detailed  informa¬ 
tion  on  the  expanded  line  of 
Unimax  snap-acting  precision 
switches. 

CIRCLE  NO.  242  READER  SERVICE  CARD 

inductive  Potentiometers.  Day- 
strom  Transicoil  Div.,  Daystrom, 
Inc.,  Worcester,  Montgomery 
County,  Pa.  A  size  8  inductive 
potentiometer  line  for  air  and  mis¬ 
sile  borne  electronics  is  described 
in  data  sheet  801-LP4. 
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EQUIPMENT 

Instrumentation.  North  Atlantic 
Industries,  Inc.,  603  Main  St., 
Westbury,  N.  Y.  Bulletins  301  and 
401  describe  new  a-c  signal  meas¬ 
uring  and  analyzing  instrumenta¬ 
tion. 

CIRCLE  NO.  244  READER  SERVICE  CARD 

Airborne  Tape  Recorder.  Ampex 
Corp.,  934  Charter  St.,  Redwood 
City,  Calif.,  has  published  a 
3-color,  12-page  brochure  on  the 
new  AR-200  airborne  magnetic 
tape  recorder. 

CIRCLE  NO.  245  READER  SERVICE  CARD 


SoM  indkatoi  Mm  low  bota  fo/t-p0  of  on#  of  Iho  now  ftondix  Ironoilofi  oi  comparod  to  that  of  on  ordinary  tron$ittor. 


NEW  BENDIX  HIGH  GAIN 
INDUSTRIAL  POWER  TRANSISTORS 
OFFER  FLAHEST  BETA  CURVE 


Induction  Soldering  Unit.  Weld- 
otron  Division,  Mils  Engineering 
Co.,  780  Freliughuysen  Ave.,  New¬ 
ark  5,  N.  J.,  has  published  a  flyer 
giving  a  description  and  speciflca- 
tions  for  the  model  5L  induction 
soldering  unit. 

CIRCLE  NO.  246  READER  SERVICE  CARD 


FACILITIES 

Sonar.  Stromberg-Carlson,  a  di¬ 
vision  of  General  Dynamics  Corp., 
1400  N.  Goodman  St.,  Rochester  3, 
N.  Y.  A  new  sonar  brochure  on 
current  research,  development  and 
engineering  projects  and  facilities 
in  the  field  of  underwater  acous¬ 
tics  and  communications  is  now 
available. 
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Now  available — a  new  series  of  power  transistors  with  the  flattest  beta  curve  in  the 
industry,  made  possible  by  an  exclusive  Bendix  process.  This  new  series  has  very 
high  current  gains — up  to  200  at  3  Adc — and  a  10  ampere  peak  current  rating. 

Featuring  ten-amp  p>erformance  at  a  five-amp  price,  the  2N1 136,A,B;  2N1 137,,\,B; 
and  2N1138,.\,B  series  provide; 

tow  lETA  FAU  OFF - ►  LESS  OIIIVE  AND  LESS  DISTORTION 

low  SATURATION  RESISTANCE - -►  OREATER  CIRCUIT  EFFICIENCY 

VOITABE  RREAKOOWN  RATINSS  - ELIMINATION  OF  RURN-OUT 

CURRENT  6AIN  MATCHIN6  - OPTIMUM  CIRCUIT  PERFORMANCE 

Ideally  suited  for  use  in  static  convertors  and  regulators,  these  powerful  transistors 
also  have  numerous  applications  in  relay  replacements  and  drivers  for  relays,  magnetic 
clutches,  solenoids  and  other  loads  requiring  high  current.  In  addition,  their  extremely 
high  current  gain  and  excellent  hFE  linearity  make  them  the  most  practical  and 
efficient  television  vertical  output  amplifiers. 

For  complete  information,  contact  SEMICONDUCTOR  PRODUCTS,  BENDIX  AVIATION 
CORPORATION,  LO.NC  BRANCH,  NEW  JERSEY. 


W«tt  Co<ist  Soi*t  Offk*:  117  E.  Frovid«AC>a  Av«nu«,  Bwrbgnk,  Colifomia 
Midw«»t  SoIm  OWkw:  4104  N.  HoHwm  Chtcogo  34,  Iliinoit 

N«w  England  Solot  Offkai  4  It^yd  Rood,  Towhtbury,  MouochmoftA 
Export  Solos  OWkot  londix  Intomofional  Otvition,  205  E.  42nd  Stroot,  Now  York  17,  Now  York 
Conodion  Affiliotot  Compvting  Dovkos  of  Conodo,  Ltd.,  P.  O.  Box  506,  Ottawa  4,  Ontorto,  Conodo. 
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PLANTS  AND  PEOPLE 


ously  employed  and  has  enabled  the 
growing  firm  to  add  more  modern 
equipment  for  relay  testing.  In¬ 
cluded,  among  others,  are  devices 
for  electrical  testing,  heat  and  cold 
testing,  vibration,  shock  and  mass 
spectrometer  leak  detection. 


Ramo-Wooldridge 
Hires  Yoshida 

Makoto  Yoshida  has  joined  the 
tec-hnical  staff  of  the  Ramo-Wool¬ 
dridge  Division  of  Thompson  Ramo 
Wooldridge,  Inc.,  Los  Angeles,  Calif. 

Prior  to  joining  R-W',  he  worked 
as  an  engineer  for  Amelco,  Inc.  He 
also  held  engineering  positions  with 
the  Westinghouse  Electric  Division 
and  Bendix  Aviation. 


CIC  Opens  Third  Facility 


Computer  Instrument  Corp.  recently  expanded  its  engineering  division 
into  newly-leased  quarters  in  Hempstead,  N.  Y.  Company  will  now 
occupy  three  plants  in  Hempstead.  The  new  facility  contains  approxi¬ 
mately  10,000  sq  ft. 

The  new  plant  is  intended  to  consolidate  under  one  roof  all  the  research 
and  development  activities  which  previously  occupied  various  remotely- 
located  quarters.  The  company  thereby  hopes  to  gain  greater  efficiency 
in  its  R&D  activities  in  the  field  of  precision  film  potentiometer  products, 
in  which  it  is  currently  a  leading  manufacturer.  Present  plans  include 
building  the  engineering  staff  up  to  a  total  of  50  by  the  end  of  this 
year. 

Company  points  out  that  its  film  potentiometers  figure  prominently  in 
many  of  the  space-age  vehicles  currently  on  the  drawing  board  and  in 
production,  including  practically  all  U.  S.  military  manned  aircraft  and 
more  than  15  missiles  of  all  types. 


Assets  and  business  acquired  by 
Raytheon  in  the  merger  were  im¬ 
mediately  transferred  into  a  sub¬ 
sidiary  named  Machlett  Laborator¬ 
ies,  Inc.  Machlett  manufactures 
high-voltage,  high-power  electron 
tubes. 

Stevenson,  president  of  Machlett 
since  1955,  had  been  vice-president 
in  charge  of  sales  of  the  Connecti¬ 
cut  firm  since  1935. 


Inertia  Switch 
Elects  V-P 

Warren  D.  Paley  was  recently 
elected  vice  president  of  Inertia 
Switch,  Inc.,  New  York  City.  He 
will  continue  as  general  manager  of 
the  company. 

Before  joining  Inertia  Switch, 
Paley  was  vice  president  in  charge 
of  marketing  and  sales  at  Charles 
Denning,  Ltd.  Earlier,  he  had 
served  as  director  of  programs  and 
planning  for  Bulova  Research  and 
Development,  and  has  also  engaged 
in  independent  engineering  con¬ 
sultant  work. 


Filters  Expands 

Lloyd  Aspinwall,  Jr.,  president  of 
Filtors,  Inc.,  Port  Washington, 
N.  Y.,  manufacturer  of  sub-  and 
microminiature  relays  for  the  mili¬ 
tary,  aircraft  and  missile  markets, 
recently  announced  the  completion 
and  opening  of  the  firm’s  new  pro¬ 
duction  reliability  center.  This 
3,000  sq  ft  area  is  adjacent  to  Fil¬ 
tors’  main  building. 

The  new  test  center  gives  Filtors 
approximately  twice  the  area  previ- 


Elect  Stevenson 
V-P  at  Raytheon 

Wilbert  E.  Stevenson,  president 
and  director  of  Machlett  Labora¬ 
tories,  Inc.,  a  subsidiary  of  Ray¬ 
theon  Co.,  has  been  elected  a  vice- 
president  of  Raytheon. 

Merger  of  Machlett  into  Ray¬ 
theon  became  effective  May  25. 


Wood  Joins  Tl 

Texas  Instruments  Inc.  has  hired 
Richard  C.  Wood  as  marketing  man¬ 
ager,  advanced  technologies,  in  the 
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electronics 

BUYERS’  GUIDE 

and  REFERENCE  ISSUE 


For  nineteen  years,  firms  in  the  electronics  industry  have  made  direct  contributions 
to  the  accuracy,  completeness  and  authenticity  of  the  BUYERS'  GUIDE. 

Recently,  the  staff  of  the  BUYERS’  GUIDE  decided  to  award  plaques  to  express 
appreciation  to  those  in  the  industry  who  had  made  direct  contributions  to  improve 
the  product  listings.  The  photograph  above  represents  a  few  of  the  awards  that 
have  been  made. 

The  awarding  of  the  plaques  is  but  one  indication  of  how  the  BUYERS’  GUIDE 
evolved  over  the  years ...  a  cooperative  effort  hettceen  the  publication  and  the 
industrij  it  serves. 

Only  through  years  of  experience  can  a  buyers’  guide  reflect  the  needs  of  an 
industry  as  complex  and  dynamic  as  electronics  . . .  one  more  reason  why  the 
BUYERS’  GUIDE  is  the  ONE  accepted  product  and  data  book  in  the  field. 

Published  mid-year  as  the  53rd  issue  of  electronics 


A  McQRAW-HILL  PUBLICATION 

330  WEST  42ND  STREET,  NEW  YORK  36,  N.Y. 


ELECTRONICS  •  JULY  31,  1959 


central  staff  marketing  division. 

In  the  newly-created  position. 
Wood  will  be  responsible  for  mar¬ 
keting  of  the  research  and  develop¬ 
ment  activities  undertaken  by  TI’s 
central  research  laboratory  and  he 
also  will  coordinate  the  company’s 
relations  with  agencies  of  the  U.  S. 
(lovernment. 


News  of  Reps 

Acton  Laboratories  Inc.,  Acton, 
Mass.,  appoints  S.S.  Lee  Associates 
Inc.  of  Falls  Church,  Va.,  to  repre¬ 
sent  its  line  of  electronic  labora¬ 
tory  test  instruments  in  Virginia, 
Maryland,  North  and  South  Caro¬ 
lina,  Georgia,  Florida,  Alabama. 
Tennessee  and  Mississippi. 

Also  appointed  to  represent  ALI 
in  the  northern  New  York  state 
area  is  I).  B.  Associates,  Inc.  of 
Syracuse,  N.  Y. 


The  Milwaukee  Resistor  Co.,  Mil¬ 
waukee,  Wise.,  appoints  Unger 
Sales  Associates  of  Los  Angeles, 
Calif.,  as  its  rep  for  southern  Cali¬ 
fornia. 


Dynacor  Inc.,  Kensington,  Md.,  ap¬ 
points  John  A.  Upson  of  the  Upson 
Sales  Co.,  West  Cheshire,  Conn.,  as 
sales  rep  in  the  New  England 
states  and  upper  New  York  state. 


So  you  (lid  build  your  own  pot!  Now  —  will  it  function  at  150°C? 

It  might,  if  you  made  sure  to  use  some  real  cool  winding  wire  (say. 
with  no  more  than  20  parts  per  million  temperature  coefficient)!  A 
specially-designed  heat-resistant  element  card  would  also  be  bandy  to 
Leep  things  cool!  But  you  don’t  have  to  build-'em-yourself  and  then 
go  through  all  this  barbecue-broil  testing,  to  be  assured  of  pots  with 
good  bigb-temperature  characteristics! 

Why  take  "pot  luck’  ,  when  Ace  has  all  these  special  au 

bigb-temperature  design  features  —  neatly  packaged  in 
the  Acepot  X-5C)0!  Our  exclusive  design  dissipates 
internal  beat  to  the  mounts,  allowing  greater  dissipa- 
tion  at  high  temperature.  So  put  away  your  chef’s  bat 
—  and  rely  on  Ace’s  four  years  of  testing.  For  high 
temperature  performance  —  the  X-500  s  your  answer.  g 
See  your  ACErep! 

The  X-500  Acepot.  From  ~55*,  up  to  150°C,  with  special  heat- 
resistant  elements.  Excellent  resolution,  dzO.5%  linearity.  Vi"  size, 
V4 -ounce.  Prompt  delivery.  Set  us  at  WESCON 

Booth  3414 

ELECTRONICS  ASSOCIATES,  INC. 

I  Bl  99  Dover  Straol,  Semarvillo  44,  Mott. 

SOmarul  «-SI30  TMX  SMVl  It)  Wasl.  Union  WUX 

Acapot'Jt)  Acolrlnr*  Acotalg)  Acaohm®  *Raa.  Appl.  for 


Lynch-Gentry  Associates,  Inc.,  Ft. 
Myers,  Fla.,  now  represents  The 
Helipot  Division  of  Beckman  In¬ 
struments,  Inc.,  Fullerton,  Calif., 
in  the  state  of  Florida.  Rep  firm 
handles  all  of  Helipot’s  product 
lines,  which  include  precision  pots, 
monitoring  and  control  compo¬ 
nents,  rotating  components,  and 
standard  electromechanical  bread¬ 
board  parts. 


Kenneth  E.  Hughes  Co.,  Inc.,  of 
Union  City,  N.  J.,  and  Philadel¬ 
phia,  Pa.,  is  named  sales  rep  for 
Shockley  Transistor  Corp.,  Palo 
Alto,  Calif.,  in  the  metropolitan 
New  York,  New  Jersey,  and  east¬ 
ern  Pennsylvania  areas. 


Sheridan  Associates,  Inc.,  of  Cin¬ 
cinnati,  Ohio,  has  been  appointed 
Ohio,  Kentucky  and  western  Penn¬ 
sylvania  sales  rep  for  Shockley 
Transistor  Corp, 

(Continued  on  p  1.36) 
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Get  out  your  pencil  and  help  yourself  to 
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electronics  READER  SERVICE 

it's  free— it's  easy— 
it's  for  your  convenience 


Foil  SPFCIFIC  HEMS  IN 
MUITI  PMDOCI  tOFEIITISEMCNTS 


Use  these  hand/  READER  SERVICE  CARDS  for  moro 
information  on: 


fot  airfi*  intormaliun  «n  tpMific  Iimim 
in  multi-praducF  od**illi*m«nii.  print  cara- 
(wlly  an  Iha  Raadar  Sar«ica  Cord  balew  in 
laa  "A"  lha  circla  numbar  of  tha  advar- 
tiMmaat  and  lha  ipacific  piaductCi)  aa 
artikh  yaw  datira  muta  inEormalian. 


ADVERTISEMENTS-NEV/  PRODUCTS- 
LITERATURE  OF  THE  WEEK 


HOW  TO  SUISCRIRE— 

HOW  TO  RENEW  TOUR  SUBSCRIPTION 
- TO  Rlectronics - — ' 


1 —  Circle  the  number  on  the  postpaid  cord  below  thot 
corresponds  to  the  number  at  the  bottom  of  Adver¬ 
tisement,  New  Product  item,  or  Literature  of  the 
Week  selection. 

2 —  Please  print  carefully,  as  it  is  impossible  to  process 
cards  that  are  not  reodable. 


If  you  ora  not  a  subKriber,  or  if 
your  subKription  is  about  to  ex¬ 
pire,  to  receive  electronics  regu¬ 
larly,  fill  in  the  section  “FOR 
SUBSCRIPTIONS"  on  a  card  below. 
Send  no  money,  electronics  will 
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In  every  Industry  there's  always 
ONE  accepted  Product  and 
Data  Buying  Book... in  elec¬ 
tronics  it’s  the  BUYERS* 
GUIDE  —  fundamental  In  any 
sales  program  aimed  at  the 
electronics  and  allied  indus¬ 
tries.  Its  52,000  paid  subscrib¬ 
ers  are  important  Design- 


Research/Production/ 
Management  Engineers,  who, 
individually,  or  working  in  com¬ 
bination  with  one  another, 
influence  the  purchase  of  prod¬ 
ucts,  materials  and  services . . . 
whatever  is  bought  by  the 
entire  industry. 
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miniature  -  precision  -  wire  wound 

POWER  RESISTORS 

Extend  the  Range  of 
Power  Unit  Dependability 


Carroll,  John  M.,  (seated  in  photo)  Lehigh 
University,  BS,  Hofstra  College,  MA  in 
Physics,  member  several  I.R.E.  commit¬ 
tees.  Naval  electronics.  World  War  II. 
Electronics  engineering  officer  during  Ko¬ 
rean  war.  Background  in  engineering  de¬ 
rives  from  experience  with  the  National 
Bureau  of  Standards,  Naval  Research 
Laboratories,  Liberty  Aircraft,  American 
Instrument  Co.  Author  of  technical  books 
for  McGraw-Hill  Book  Company. 

Present  Occupation: 

Jack  Carroll  is  responsible  for  “getting- 
out-the-book”  each  week  within  the  frame¬ 
work  of  editorial  policy  formed  by  W.  W. 
MacDonald,  Editor  of  electronics.  Jack  is 
occupied  with  editorial  makeup,  with  the 
accuracy  of  editorial  content,  with  sched¬ 
uling  the  workload  of  a  26-editor  staff  to 
provide  maximum  coverage  of  technical 
developments  and  business  information. 
Roftrencts: 

Jack  is  a  dedicated  man— dedicated  to  the 
interests  of  the  readers  of  electronics 
magazine.  His  prime  goal  is  to  help  edit 
a  publication  which  will  be  required  read¬ 
ing  for  the  important  people  in  the  elec¬ 
tronics  industry  —  a  publication  that  will 
filljthe  needs  .of  design-research,  produc¬ 
tion,  management.  If  you  are  not  receiv¬ 
ing  the  publication  that  is  edited  to  keep 
you  best  informed,  if  you  are  not  a  sub¬ 
scriber,  or  if  your  subscription  is  expir¬ 
ing,  fill  in  the  box  on  the  Reader  Service 
Card.  Easy  to  use.  Postage  is  free. 

A  electronics  /tin 

A  McGraw-Hill  Publication 
330  West  42nd  Street,  New  York  36,  New  York 


Now,  to  the  famed  “built-in”  reliability  of  Sili- 
cohm  Resistors,  Sage  adds  clip  mounting  atuem- 
I  bly  protection.  Around  a  fully  insulated  resis- 
>  tor,  Sage  shrinks  a  nickel  plated  metal  sleeve 
I  by  its  own  specially  developed  process*.  This 
shrinking  process  causes  the  sleeve  to  conform 
exactly  to  the  resistor  body,  giving  Sage  Clip- 
;  pers  these  unique  advantages  over  other  metal 
~  sheathed  units  .  .  . 

SMALLEST  IN  SIZE  .  Because  the  metal  sleeve 
I  is  shrunk  around  the  resistor  rather  being  filled. 

I  MOST  POWERFUL  •  Because  the  close  adherence 
of  the  sleeve  to  the  resistor  conservatively 
doubles  Clipper  power  rating  when  heat  sink 
mounted. 

COOLEST  •  Because  heat  transfer  to  the  metal 
'  shell  is  through  a  single  medium  of  solidly 
packed  insulation. 

TOUGHEST  •  Because  of  Sage  100?  silver  brazed 
(!on.struction.  *palenl  applied  for 

PLUS  AOVANTAGES  include  precision  to  .05?  toler¬ 
ance,  stability  to  within  .5?  for  life,  T.C.  of  ±‘20PI’M/ 
®C,  dielectric  strength  of  at  lea.st  1000  V-RMS. 

Ready  for  delivery  now  in 
3,  5,  7,  8  and  10  Watt  Ratings 


DIMENSIONS 


Model 

Power 

Ratine 

Mai. 

Resistance 

Length 

Diameter 

CS3W 

3  Watts 

30.000  Ohms 

CSR5W 

5  Watts 

60,000  Ohms 

l''±?<. 

±lt 

CSS7W 

7  Watts 

80,000  Ohms 

CSR7W 

8  Watts 

125.000  Ohms 

1>/,''±H. 

CSlOW 

10  Watts 

200.000  Ohms 

rki''±H. 
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Appointment  of  Stone  Laborato¬ 
ries,  Boston,  as  direct  sales  and  en¬ 
gineering  rep  in  the  New  England 
area  for  the  Electronics  Division 
of  Clary  Corp.  has  been  announced. 


No  quicker,  more  accurate 
way  to  get  information  on 
PRODUCTS  and  SERVICES 
than  .... 


Electron  Products  Co.,  Pasadena, 
Calif.,  manufacturer  of  capacitors 
and  interference  filters,  announces 
appointment  of  the  following  reps: 

G.  E.  Ameson  &  Co.,  of  Wayzata, 
Minn.;  Maury  E.  Bettis  Co.  of 
Kansas  City,  Mo.;  Bruce  Cumming 
&  Associates,  Inc.  of  Chicago,  Ill.; 
Electronic  Component  Engineers 
of  North  Abington,  Mass.;  Eng- 
strom  Associates,  Inc.,  of  Winter 
Park,  Fla.;  Robert  Finlay  of 
Ridgewood,  N.  J.;  Leo  Jacobson 
Co.,  Inc.  of  Buffalo,  N.  Y.;  Art 
Malear  &  Co.  of  Palo  Alto,  Calif.; 
N.  R.  Schultz  Co.  of  Seattle,  Wash.; 
George  Weinreich  Associates  of 
Dallas,  Tex.;  Weller-Rahe  Co.  of 
Worthington,  Ohio;  and  Electro¬ 
mechanical  Products  of  Agincourt, 
Ontario,  Canada. 
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Logan  &  Stone  Co.  of  San  Fran¬ 
cisco,  Calif.,  has  been  appointed  by 
Chicago  Telephone  Supply  Corp., 
Elkhart,  Ind.,  as  its  rep  in  northern 
California  and  northern  Nevada. 


E.  V.  Roberts  and  Associates,  elec¬ 
tronic  manufacturers’  rep,  has 
added  Jerr>-  Porter  to  its  staff  as 
electronics  sales  engineer  special¬ 
izing  in  the  servicing  of  distribu¬ 
tors  in  the  Los  Angeles  area. 
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Babcock  Relays,  Inc.,  Costa  Mesa, 
Calif.,  names  the  Ed  Landa  Co.  of 
Los  Angeles  as  its  rep  for  Cali¬ 
fornia,  Nevada  and  Arizona. 


Silicon  Transistor  Corp.,  Carle 
Place,  N.  Y.,  adds  two  west  coast 
rep  organizations:  Northwestern 
Agencies,  Inc.,  of  Seattle,  Wash, 
for  the  Pacific  Northwest;  and 
F.  W.  Moulthrop  Co.,  of  San  Fran¬ 
cisco,  Calif.,  for  northern  Cali¬ 
fornia. 
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The  Amerelay  Corp.,  New  Hyde 
Park,  N.  Y.,  appoints  two  more  rep 
firms :  Harry  P.  Woodit  Associates 
of  East  Orange,  N.  J.,  for  metro¬ 
politan  New  York,  Westchester 
County,  Long  Island  and  northern 
New  Jersey;  and  Harry  G.  Lake 
Co.  of  Dayton,  Ohio,  for  the  state 
of  Ohio. 
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Conado  Northern  Rodio  Mfg  Co  «  ltd,  19S0  Bonk  St.  Biflt'ngs  Bridge,  Ottowo,  Ontori 


IMMEDIATE  OFF-THE-SHELF 
DELIVERY 

IPLETE  LINES  •  FACTORY  PRICES 


Type  237 
Model  1 


replacts  tlt<tro-in«chaiiical  signal  ralays 
tiiminatts  associated  local  DC  powtr  supplios 
aliminatos  tteclro-mochanical  maintenanct  proMoms 
Isolates  Iho  rooctanco  of  printor  soloclor  magnti 
prosonis  rosislivo  termination  to  the  signal  loop 


Write  on  your  letterheod  for  free  literature  to  Dept.  E-7 
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ILLINOIS  CAPACITORS  KNOWN  THE  WORLD  OVCft 
for  their  TIME  TESTED  QUALITYI 


Tubular  SM: 


jAnoje  SMT  ^  \^( 


UMS  Molded  Terminal 


5de  SMT  I  V  Cathode  SI 

U-U . A. 


More  than  o  quarter  century  of  re-  ^ 
secjrch  bnd  development  is  bo  eked  by 
lha  production  facilities  of  four  factories 
to  prod  Jee  electroly'tic  capocitors'of  any 
OTTd  evdiyry|J5~lcr  Wst  your  require-- 
mimts.  Whether  you  need  a  small  qi)an- 
tit  r  of  highly  specialized  types  .  .  .  dr, 
la  ge  productioi^  quantities,  you  yill  find' 
that  we  '<an  offer  you\  better  service, 

fiYne -  it  -  r 


UMC  Energy  Storage  and  LN  Flexible  Lead  Tt 
Photo  Flash  Screw  Neck  Mount 


Leading  Distributor  of  Product 
Proven  Semiconductors  and 
Complete  Lines  of  Electronic 
Components 


IHC  Replacement  Types 


MS  Motor  Starting 


ttUS  maj|y  ofher^'odvantag 
your  con^deratiw.  \ 

I  Catalog  UUrd^ure  Upon 


IHT  Tubular  Pigtails 


trademark  of  service  to  the  electronic  industry 


ITC  Ceramic  Cased  Paper 


COHDENSER 

company 


136Liberty  St.,  New  York6,  N.  Y.  •  RE2-4400 

TWX  NYl  4013 


6T  Electrolytic  and  Paper 


joiA  N.  ThijOop  Street^  Chicago  Illinois  pp^np;  EVprgfi^e  4-1300  ptf^X:  CG^t^ 
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COMMENT 

Microwave  Radiation  Monitor 

While  I  was  at  a  teat  site  work- 
injf  on  the  development  of  instru¬ 
ments  to  be  used  in  an  r-f  hazard 
alarm  system,  I  received  a  copy  of 
an  article  called  “The  Neon  Warn¬ 
ing”  from  Time’s  May  25  edition. 

I  had  mixed  emotions  as  I  read  it, 
because  I  approve  of  giving  the 
problem  of  protection  from  r-f  haz¬ 
ards  the  notice  it  deserves,  and  I 
deplore  the  exaggerations  and  mis¬ 
leading  statements  and  implications 
which  usually  appear  in  news  on 
this  subject  .  .  . 

Your  paragraph  “Microwave  Ra¬ 
diation  Monitor”  (Newsletter,  p  11, 
June  12)  carries  much  more  weight 
with  electronics  men,  and  may  re¬ 
sult  in  some  placing  too  much  con¬ 
fidence  in  a  neon  lamp. 

I  have  used  General  Electric 
NE-2  neon  lamps  as  r-f  field 
strength  monitors  for  five  years, 
but  cannot  give  any  general  state¬ 
ment  of  sensitivity  because  I  have 
observed  wide  differences  between 
individual  lamps.  I  have  also  found 
that  their  sensitivity  varies  with 
r-f  frequency  and  w'ith  orientation 
in  polarized  fields.  Consequently, 
when  they  are  used,  they  should  be 
tested  fir.st  for  sensitivity  and 
whirled  about  on  the  end  of  a  string 
in  the  area  being  monitored. 

It  should  be  emphasized  that  the 
monitoring  of  r-f  field  strength  to 
determine  whether  or  not  the  ceil¬ 
ing  tolerance  level  is  being  exceeded 
requires  careful  and  ingenious  use 
of  several  types  of  detectors  used  in 
combination  with  several  types  of 
antennas. 

The  term  “danger  level”  for  0.01 
watt/ cm’  has  misleading  implica¬ 
tions.  Our  knowledge  of  the  spe¬ 
cific  effects  of  over-exposure  to  r-f 
radiation  is  not  sufficient  yet  to 
establish  danger  levels,  even  at 
fixed  frequencies.  It  has  been  sug¬ 
gested  that  the  term  “tolerance 
level”  be  used. 

Harry  R.  Meahl 
General  Electric  Co. 
Schenectady,  N.  Y. 

We  did  not  mean  to  give  the  im¬ 
pression  that  all  one  needs  to  mon¬ 
itor  microwave  radiation  is  a  neon 
lamp.  We  did  feel  that  the  fact 
that  the  NE-2  lights  up  at  half  the 
tolerance  level  under  some  condi- 
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by  Esterline-Angus 


High  ••nsitivlty  and  extreme 
accuracy  of  Esterllne-Angua  DC 
Milliammeters  are  assured  through¬ 
out  a  long,  trouble-free  life  by  their 
ruggedness  and  simplicity  of  con¬ 
struction. 


•  Proven  mechanical  design  and  durability  of 
materials  resist  the  wear  and  tear  of  hard  use. 
Ample  capacity  of  20  times  normal  rating  resists 
overload  damage. 

Whatever  your  requirements,  you  can  count 
on  Esterline-Angus  DC  Milliammeters  to  pro¬ 
vide  accurate  information,  portrayed  in  easily 
understood  form,  year  in  and  year  out. 

Ssnd  for  Catalog  Saction  42  and  sea  how 
Estarlina-Angus  DC  Milliammatars  can  help  you. 

The  ESTERLINE-ANGUS  Company,  Inc. 

Mart  than  50  years  Manufacturing  Graphic  Instruments 
Dapt.  E,  P.  O.  Box  5M.  INDIANAPOLIS  6,  INDIANA 


For  Use  In 

•  Electronic  Gages 

•  Nuclear  Studies 

•  Performance  Tests 

•  Tracer  Element 
Studies 

•  Photronic  Devices 

•  Air  Samplers 

•  Trouble  Shooting 

•  Scintillometers 

•  Audiometers 

•  Life  Tests 
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TRANSISTOR  RADIO 


STANDARD  it  one  of  the 
lorgatt  monufocturars 
of  finer  transistor 
radio  supplying 
various  types  of 
models  at  reasonable 
price.  Especially, 
STANDARD'S  products 
feoture  excellent 
performance  and 
unique  design. 


4  <  Model  12 
ULTRA  HIGH  SPEED 
OSCILLOSCOPE 


5"  linaor  CRT 


Litaeotura  on  Raqwatt. 


OOTS/SCAN 


CAMERA  CONTROLS 


VERT.  P08. 


ELECTRONICS 


STANDARD  RADIO  CORP. 

Shibuya,  ToLyo,  Japan 


Cable:  "DRADNATS''  TOKYO 


LUMATRON  ELECTRONICS 
68  Urban  Ave.,  Westbury,  L.I..  N.Y. 
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VUIt  Ut  at  WESCON  Booth  319 
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Dr-2S7  Died*  Tetter,  MA-aS9 
Milliinicroammeter  In  RA*81 
Rack  Mounting  Adapter 


TELETRONICS  LABORATORY, 


S4  KINKIl  STRUT,  WISTSURT.  lONO  ISIANO.  NIW  YORK 
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Meet 

John  Mason 

Associate  Editor,  electronics 
MILITARY  ELECTRONICS  EXPERT 


Resume: 

Mexico  City  College,  Mexico,  BA.  Air  Force  officer, 
navigator  with  32  combat  missions;  Director  of 
Flight  Training,  Pathfinder  Radar  School;  head  of 
Loran  School.  News  editor,  associate  editor  of  aero* 
nautical  trade  magazine,  wrote  free  lance  aviation 
articles.  Recalled  to  Air  Force,  1951,  and  studied  at 
Georgetown  Graduate  School.  Assigned  to  Libya, 
then  Munich.  Wrote  news  stories  plus  daily  digest 
of  iron  curtain  radio  news. 

Present  Occupation: 

As  an  associate  editor  of  electronics  John  is  deeply 
involved  with  the  technical  and  business  aspects  of 
military  electronics  (the  current  $4.5-billion  govern* 
ment  market)  and  draws  heavily  on  his  electronics 
and  Air  Force  background. 


References: 

John  is  typical  of  the  26-man  staff  of  specialists 
who  edit  electronics  .  .  .  men  who  produced  2,856 
pages  of  editorial  material  during  1958.  A  mature, 
experienced  staff,  averaging  36  years  of  age,  these 
people  are  dedicated  to  serving  the  needs  of  the 
reader  of  electronics.  If  your  subscription  to  elec¬ 
tronics  is  expiring,  or  if  you  are  not  a  subscriber 
...  if  you  will  miss  reading  some  of  the  exciting  ar¬ 
ticles  John  Mason  is  planning  for  the  near  future 
...  fill  in  the  box  on  the  Reader  Service  Card.  It's 
easy  to  use.  Postage  is  free. 
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A  McGraw-Hill  Publication  •  330  West  42nd  Street,  New  York  36,  N.Y. 
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PRODUCTION  DIODE 

TESTINO 


WITH 

LABORATORY 

PRECISION 


DIODE  TESTER 


Mif  14/ 

SILICON 

i<DI0DE 

^TESTER 

ACCESSORY 

MA-259 

$125.00 

^  last  Sottariat 


M1LLIMICROAMMETER 


•  Meter  accuracy  2%. 


MODEL  DT-257 


$29500 


•  Rapid  and  accurate  measurement  of  static  characteristics  of  ger> 
manium  ond  low-power  selenium  diodes. 


A*  an  accastery  to  tlia  Modal  OT-257 
Oloda  Tetter  this  Inttrument  will  meatura 
the  lew  revert#  currentt  ef  Slllcen  Oledet. 
Minimum  full  tcale  range  It  extended 
te  0.01  micreamperet. 


•  Transfer  control  switches  pre-set  forward  and  reverse  operating 
points  for  rapid  checking. 


•  Reverse  voltages  to  150  volts. 
Forward  current  to  500  mo. 


I 


now  avaiiabie 


at  loir 
^  priren  «  name 
high  quality 

Thanks  to  advanced  production 
techniques,  these  space-saving 
nuMiem  meters  are  now  offered  at 
prices  that  ar«‘  e«tnipetitiv<‘  with 
old-fashioned  meters. 


MODEL  1145 


side  indicators 

Save  space  on  crowded,  complex  panels 
without  sacrificing  readability  or  accuracy. 
Model  1145  provides  accuracy  and  scale 
length  of  conventional  4  Vi"  meters  with  VS 
the  panel  area  and  far  less  weight . . . 

Model  1135  compares  with  conventional 
SVi”  meters.  For  horizontal  or  vertical 
*  MODEL  1135  mounting.  Feature  dust-proof  cases  with 

clear  plastic  covers.  Center,  top  or  bottom 
zero  position  and  other  variations  so  pointer 
movement  will  conform  with  “human 
engineering”  principles.  Side  indicator 
panel  meters  are  an  original  International 
Instruments  development,  and  only 
International  offers  you  a  complete  line  with 
MODEL  1120  scale  lengths  of  2.7",  2.1"  and  1.2"!  Supplied  in  a 

wide  variety  of  standard  and  special  ranges. 

VISIT  OUR  BOOTH  NO,  2813 
AT  THE  "WESCON”  SHOW 

WRITE  NOW  FOR  ENGINEERING  DATA  SHEETS 

..  .on  Side  Indicators  and  also  on  our  I  >/i  "  Ruggedized 
Meters,  I"  and  Z'/i"  Panel  Meters,  VU  and  DB 
Meters,  and  Miniature  Multitesters. 

Sub-miniature  Rotary  and  Lever  Switches. 

P.O.  Box  2954,  New  Haven  15,  Connecticut. 

Cable:  “INTERINST" 

•patented 

MINIATURIZATION  HEADQUARTERS 

international 
instruments  incm 


MODEL  1120 


tions  was  worth  reporting,  since 
an  NE-2  is  easier  to  carry  than  a 
power-density  meter,  which  itself 
makes  certain  limiting  assump¬ 
tions  about  propagation  charac¬ 
teristics. 

We  agree  that  careful  use  of 
sophisticated  detectors  is  a  must, 
but  perhaps  it  would  still  be  wise 
to  make  assurance  double  sure 
and  have  people  plug  NE-2’s  into 
their  lapels  even  after  all  tests 
have  established  work  areas  as 
tolerable. 


More  On  Random  Noise 

It  is  my  desire  to  add  to  Mr. 
Bendat’s  remarks  (Comment,  p  154, 
May  29)  on  the  review  of  his  book 
Principles  and  Applications  of  Ran¬ 
dom  Noise  Theory  (New  Books, 
p  126,  Apr.  10). 

In  agreement  with  Mr.  Bendat,  I 
think  that  some  of  the  harsh  crit¬ 
icism  of  the  reviewer  has  missed 
the  mark,  for  the  reason  that  the 
purpose  of  the  book  was  not  prop¬ 
erly  considered  in  the  review’.  Be¬ 
sides  the  points  mentioned  by  Mr. 
Bendat,  his  approach  has  the  great 
merit  that  it  can  be  understood 
without  specialized  knowledge  of 
control  engineering,  and  that  it  is 
mathematically  self-contained.  Be¬ 
ing  an  experimental  biophysicist,  I 
have  found  the  latter  feature  ex¬ 
tremely  helpful. 

In  trying  to  assimilate  a  method 
which  appears  to  be  relevant  to 
ones’  own  research  problems,  one 
simply  does  not  have  time  enough 
to  work  through  a  stack  of  texts 
preparing  to  read  a  book  on  the 
topic  one  really  wants. 

The  mathematical  literature  is 
replete  with  books  written  only  for 
a  small  group  of  specialists.  In  this 
way,  methods  which  otherwise 
might  become  useful  tools  in  applied 
science  simply  do  not  reach  the 
proper  audience.  Mr.  Bendat  has 
done  very  well  in  presenting  a  diffi¬ 
cult  topic  to  the  non-specialist. 

That  a  book  of  this  nature  may 
also  have  some  flaws  in  its  details 
is  probably  unavoidable  and  does 
not  seriously  detract  from  its  over¬ 
all  value. 

Ernest  K.  Franke 
University  of  Cincinnati 
Cincinnati,  O. 
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V|\  MOTOR  T hinner...  Quieter ... 

More  Reliable . . .  More  Versatile 

FINGER-THIN  .  .  . 

Only  9/16  Inches  Short . . .  Only  1%  Inches 
in  Diameter  .  .  .  very  compact  .  .  .  reduces 
the  size  of  your  equipment. 

WHISPER-QUIET  .  .  . 

Strictly  an  electrical  motor  .  .  .  practically 
noiseless  ...  no  rattling  of  gears  or  ratchets. 

HIGH  TORQUE... 

Va  oz.  inch  at  the  rotor  with  an  instantaneous 
start  and  stop  . . .  requires  only  216  watts  . . . 
can  replace  larger  motors  in  recorders,  con¬ 
trols  and  telemetering  equipment. 

HIGHEST  RELIABILITY  .  .  . 

Longer  life  ...  no  one-way  gears  or  ratchets 
to  fail  •  .  t  provides  millions  of  operations 
without  any  trouble. 

,  Send  for  Special  Illustrated 

g.  Bulletin  AWH  MO-806 


SPECIFICATIONS 

Standard  Voltage  Ratings: 

6.  12.  24,  US,  230  Vottt 
Frequency: 

60  CPS  Standard 
25,  so  CPS  Available 
Power  Input:  2.5  Watts 
Maximum  (60  CPS) 

BASIC  MOTOR 

Weight:  4  ounces 
^ed:  300  RPM 
Torque:  V4  oz-in. 

Length:  9/16  inch 

WITH  INTEGRAL  GEAR  TRAIN 

Weight:  S  ounces 
Speed:  300  RPM  to  1/6  RPH 
Torque:  30  oz.-in.  @  1  RPM 
Length:  %  inch 


Valuable 
BUYING  DATA 
Will  Be  Found 
In  This  Year’s 
Reference  Section 


The  1959-1960  Ref- 
erence  Section  of  the 
BUYERS’  GUIDE  con¬ 
tains  market  figures, 
market  distribution 
data,  a  government 
agency  buying  guide, 
Mil-Jan  specs,  a  mate¬ 
rials’  guide,  etc.  —  in¬ 
formation  of  permanent 
i^se  to  the  buyer  . . . 


^.WilnlAYDON  emfiaof 


23S  NOtTH  ilM  STtEiT 
WATIIBURY  20,  CONNECTICUT 

CrntBin  Ottiffi  ft  MMiHfactart  Of  CltctrMic 
AM  CltCtr»<MtCtiMit>l  TiniRl  OcviCBS 
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f/ectr/co/  Coil  Windings 


For  40  years  .  .  .  specializing  in  all  types  of  coils  to 
cnstomers’  specifications.  Design  or  engineering  assist¬ 
ance  available  on  request. 


One  more  reason  why 
advertisers  and  users  of 
the  BUYERS’  GUIDE 
receive  extra  benefits 
available  in  no  other 
place. 


SINCE  1917  ^ 

65  Pavilion  Avenue  Providence  5.  Rhode  Island 


CIRCLE  NO.  169  READER  SERVKE  CARD 


A  Kiaduatc  of  Oherlin,  BA,  and  Harvard 
Business  School,  .MBA,  Ed  De-Iongh  is  the 
researcher  anil  analyst  who  is  responsible 
for  “.Maiket  Reseaich”,  “Figures  of  the 
Week”,  sales  estimates,  sales  forecasts, 
marketing  news,  and  developments  in  mar¬ 
keting.  Ed  is  constantly  preparing  for  a 
year-end  statistical  issue  and  forecast  for 
the  following  year.  If  you’re  not  a  sub¬ 
scriber,  if  your  subsci  iption  is  expiring,  if 
you  need  market  data  in  your  work,  fill  in 
ifox  on  Reader  Service  Card.  F^asy  to  use. 
Postage  free. 
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MEET  ED  DeJONGH 

Associate  Editor,  electronics 

MARKET  RESEARCH  EXPERT 


BUYERS’  GUIDE 
and  Reference  Issue 

A  McGraw-Hill  Publication 
330  West  42nd  St. 

N.  Y.  36,  N.  y.  W 


EMPLOYMENT  OPPORTUNITIES 


Explore  new  areas 
at  IBM  in 


You  will  onjoy  unusuiil  professional  freedom  and  the  support  of  a  wealth  of  systems  knowledge.  Comprehensive 
(‘ducation  programs  are  available,  as  well  as  the  assistance  of  specialists  of  many  disciplines.  Working  independently 
or  as  a  member  of  a  small  team,  your  individual  contributions  are  (juickly  recognized  and  rewarded.  This  is  a  unique 
op|K>rtunity  for  a  career  with  a  company  that  has  an  outstanding  growth  record. 


CAREERS  AVAILABLE  IN  THESE  AND  RELATED  AREAS , 


Circuit  design 
Component  engineering 
Computer  design 
Cryogenics 
Inertiai  guidance 


Logic 

Magnetics 

Mathematics 

Metallurgy 

Microwaves 


Nuclear  physics 
Optics 
Phosphors 
Physical  chemistry 
Physics 


Radar  circuits 
Reliability 
Semiconductors 
Systems  engineering 
Transistors 


Qualifications:  B.S.,  M.S.,  or  Ph.D.  in  Elec¬ 
trical  Or  Mechanical  Engineering,  Physics, 
Mathematics,  or  Physical  Chemistry  —  and 
proven  ability  to  assume  a  high  degree  of 
technical  responsibility  in  your  sphere  of 
interest. 


Solid  state  studies  are  now  yielding  important  discoveries  at  IBM.  Ranging  from  basic  research  to  product  develop¬ 
ment,  solid  state  projects  include  a  study  of  the  behavior  of  molecules  adhering  to  a  surface  in  an  ordered  array. 
Another  project  involves  the  development  of  high-speed  semiconductor  .switching  devices.  In  magnetics,  engineers 
and  scientists  are  developing  a  ferrite  core  which  will  function  normally  at  5()0°('.,  and  a  one-million  bit  memory 
drum  weighing  only  five  pounds.  Advanced  work  such  as  this  requires  creative  engineers  and  scientists  with  inquiring 
minds  and  an  enthusiasm  for  investigating  the  unknown. 
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CURRENT  ASSIGNMENTS... 

MAGNETICS  ENGINEER  to  design  and  analyze  magnetic  core 
circuitry  for  use  in  advanced  digital 
computers.  Must  understand  application 
of  these  circuits  to  logical  connectives 
and  systems,  and  be  familiar  vrith  basic 
fundamentals  of  nonlinear  magnetics. 
Qualifications:  B.S.,  M.S.,  or  Ph.D. 
in  E.E.  or  Engineering  Physics  plus 
2  to  5  years’  experience  with  magnetic 
circuits  and  a  strong  interest  in  logical 
circuit  application  of  magnetics. 

CIRCUIT  ENGINEER  to  develop  advanced  circuit  designs 
based  on  transistor-diode  logic  for 
digital  systems;  to  review  new  circuits 
for  application  in  digital  control  systems 
and  define  basic  techniques  for  improving 
performance  characteristics;  to  par¬ 
ticipate  in  advanced  analytical  studies 
associated  with  the  application  of 
transistor  circuitry  to  pulse  and  digital 
systems.  Qualifications:  B.S.,  M.S.,  or 
Ph.D.  in  Electrical  Engineering.  Minimum 
of  two  years’  experience  with  pulse 
circuitry,  transistor  circuit  design  or 
digital  techniques.  A  knowledge  of 
magnetic  devices  or  solid  state  physics 
is  highly  desirable. 

CHEMIST  AND  PHYSICAL  CHEMIST  to  initiate  fundamental  studies  of 

the  phenomena  of  surface  boundary 
layers  relating  to  absorption  friction, 
wear,  and  surface  energy  states. 
Qualifications:  B.S.,  M.S.,  or  Ph.D. 
degree  in  Chemistry,  Chemical  Engineering, 
or  Physical  Chemistry  and  suitable 
experience. 

SOLID  STATE  ENGINEER  to  carry  out  applied  research  studies 
on  precision  linear  circuitry  employing 
solid  state  devices.  Qualifications: 

B.S.,  M.S.,  or  Ph.D.  degree  plus  experience 
in  feedback  amplifier  and  servo  design. 

METALLURGICAL  OR  PHYSICAL  ENGINEER  to  handle  research  and  advanced 

development  relating  to  electrical 
connections,  vacuum  melted  metals,  and 
thin  film  techniques.  Qualifications: 

B.S.  in  Physics  or  Metallurgy  plus 
extensive  knowledge  of  materials  and 
means  of  joining  metals.  Thoroughly 
experienced  with  metallograph,  photo¬ 
micrography,  and  experimental  techniques. 

PHYSICIST  supervise  efforts  in  integrated 

circuit  development  and  fabrication 
using  variety  of  thin  film  components. 
Qualifications:  Advanced  degree  in 
Physics  and  well-qualified  experimental 
experience. 


SEMICONDUCTOR  PHYSICIST  OR  ENGINEER  to  direct  projects  dealing  with  design 

and  process  development  of  advanced 
types  of  high-frequency  and  multi  element 
semiconductor  devices.  Qualifications: 

M.S.  or  Ph.D.  in  Physics  or  E.E.  with 
2  years'  experience  in  semiconductor  field. 


For  details,  write,  outlining 
background  and  Interests,  to: 

Mr.  R.  E.  Rodgers,  Dept.  554G5 
IBM  Corporation 
590  Madison  Avenue 
New  York  22,  N.  Y. 


IBM 

INTERNATIONAL  BUSINESS  MACHINES  CORPORATIO 


EMPLOYMENT  OPPORTUNITIES 


•  System  Design  & 

Theoretical  Analysis 

•  Systems  Reliability 

•  High  Performance  Servos 

•  Special  Purpose  Digital 
Computers 

•  Gyro  &  Accelerometer 
Design  &  Test 

•  Transistor  Circuitry 

Join  our  R  &  D  stofi  of  900,  ongogod 
in  the  conception  ond  perfection  of 
completely  automatic  control  systems 
necessary  for  the  flight  and  guidance 
of  aircraft,  missiles  and  space 
vehicles. 

•  Write: 

C.  D.  BOND 

Instrumentation  Laboratory 
MASSACHUSETTS  INSTITUTE 
OF  TECHNOLOGY 

6B  Albany  Street 
Cambridge  39,  Mass. 

•  U.  S.  Cltlxenshlp  requirsO. 


CHUIENGINC  0PP0RIUNI1IES 
IN  RESEARCH 
AND  DENEEOPNIENE 

Design  of  oUctronic 
instrumontation  for 
underwater  ordnonce. 
Anolyticol  and  eMperi- 
mental  treotment  of 
scientific  research  prob¬ 
lems  in  the  fields  of 
hydrodynomics,  acous¬ 
tics,  electronics,  net¬ 
work  theory,  servo- 
mechonisms,  mechonics, 
informotion  theory  ond 
rroise  onolysis  includ¬ 
ing  onologue  and  digi¬ 
tal  computotions. 

THE 

PENNSYLVANIA  STATE  UNIVERSITY 
ORDNANCE  RESEARCH  LABORATORY 

P.  O.  Box  30 

University  Park,  Pennsylvania 

•  Oaaertunitits  for  Cradustc  Study 

•  farvlty  Appeintmants  far  Oualifltd  Applicants 
e  Excallant  Werkinp  and  living  Canditians 

Send  Resume  To: 

ARNOLD  ADDISON 
Personnel  Director 


ELECTRONIC 

ENGINEERS 

SYSTEMS 

ENGINEERS 
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EMPLOYMENT  OPPORTUNITIES 


ELECTRONIC  ENGINEERS 


STA^/iD 

Enginooring,  ine. 


Career  opportunities  immediately  available  for 
persons  possessing  undergraduate  or  graduate 
degrees  in  Electrical  or  Mechanical  Engineering, 
Physics  or  Math.  All  professional  levels  will  be 
considered  and  salaries  will  be  commensurate 
with  experience. 


■  DESIGN  ENGINEERS  -  WEAPONS  SYSTEMS 

Bread  experience  desired  in  weapons  systems.  Creative  and 
analytical  abilities  required  in  missile  guidance  systems,  radar,  I  I, 
inertial  devices,  computers  and  countermeasures.  These  positions 
are  in  Stavid's  Preliminary  Design  Department. 


■  DESIGN  ENGINEERS  -  PULSE  MODULATORS  ft  TRANSMITTERS 


Design  and  development  background  in  very  high  power  UHF  RF 
amplifiers  1100  kilowatt  regioni  including  design  of  associated 
grid  and  plate  distributed  parameter  circuits.  Design  of  high  power 
line-type  pulse  modulator  circuits  for  driving  high  power  trans¬ 
mitter  lubes. 


Additional  Career  Opportunities  Availoble  In: 

■  ANALOG  &  DIGITAL  COMPUTERS  | 
ANTENNA  DESIGN  ■  COMMUNICATION 
SYSTEMS  ■  SEARCH  AND  BOMBING  RADARS 

■  MISSILE  GUIDANCE  AND  DETECTION 
SYSTEMS  ■  TEST  EQUIPMENT  DESIGN  ■ 
ELECTRONIC  PACKAGING  ■  DATA  PROC¬ 
ESSING  SYSTEMS  ■  ENVIRONMENTAL 
TESTING 


STAVID's  facilities  in  Plainfield,  New  Jersey,  ot  the  foothills  of  the 
Wolchung  AAountoins,  ore  near  excellent  schools,  modern  shopping 
facilities  and  ample  housing  accommodations.  With  New  York  City 
just  45  minutes  away,  and  the  New  Jersey  share  within  one  hour's 
drive,  the  Plainfield  area  pravides  an  ideal  environment  for  work, 
recreation  and  comfortable  suburban  living. 


For  cemplefe  d»toilt,  please  send  d»tail»d  resume  tou  * 

J.  R.  CLOVIS,  Personnel  Department  "IR" 

TTjBl  Engineering,  Ine. 

U.S.  HIGHWAY  22,  PLAINFIELD,  NEW  JERSEY  PLAINFIELD  7-1600 


PROJECT  ENGINEERS 

Monson  Laboratories  offers  an  excel- 
lent  opportunity  at  the  project  level 
for  engineers  with  significant  or 
closely  related  experience  in~ 

HIGH  VOLTAGE— HIGH  POWER 
POWER  SUPPLY  DESIGN 
HIGH  POWER  PULSE  MODULATOR 
DESIGN 

For  radar,  microwave  systems  and  com¬ 
ponents  testing. 

COMMUNICATION  INSTRUMENTATION 

Crystal  saver  circuits  (crystal  synthesizers) 
high  stability  Oscillators,  Transistor  Circui¬ 
try,  Transmitters  and  Receivers. 

Familiarity  with  government  specifica¬ 
tions  essential.  This  position  com¬ 
mands  an  excellent  salary  in  addi¬ 
tion  to  many  company  benefits. 

Our  location  is  particularly  appealing.  You 
can  enjoy  the  benefits  of  l^th  city  and 
country  life.  (Travel  time  to  New  York  is 
47  minutes.) 

Interested  applicants  are  requested  to  call 
or  send  their  resumes  to: 

Mr.  Donald  M.  Gerber  •  DAvis  5-1391 
MANSON  LABORATORIES,  INC. 

375  Fairfield  Ave. 

Stamford,  Conn.  , 

T1 


DISENCHANTED 

ENGINEERS 

If  your  prettent  employer  huA  failed  to 
uttllxe  your  full  potential,  why  not  per< 
mlt  iiM  to  explore  the  imrameter**  for 
your  perHonal  qiiallfleationM  with  the 
many  dyiiamle  yoiiiiff  fompaiiieH  In 
aviation.  eleetroiiieM.  miHNileH  and  nM*k- 
ets.  We  now  havB*  In  exee»F»  of  t.fMMf 
opeiiin^N  in  the  to 

brac'ket.  all  of  whleh  are  fee  paid.  Why 
wait?  M«>iid  reMime  in  diiplleate  at  onee 
indleatliiff  fceoffraphleal  prefereiieeH  and 
•>ulary  re^iiiiremeiilM. 

FIDELITY  PERSONNEL 

1530  Chestnut  Street,  Philadelphia  7,  Pa. 

Suite  424 


REPRESENTATIVES  WANTED 

Representatives  calling  on  elec  rical  and  electronic 
distributors,  to  sell  new  precision  tools  used  for 
cleaning  relays.  Extensive  market:  every  user  of 
electrical  and  electronic  equipment,  territories 
open.  Write  stating  area  and  market  covered. 

JONARD  INTERNATIONAL  INC. 

624  Madison  Avenuo,  New  York,  N.  Y. 


PERMANENT  POSITIONS 

in  Houston,  Texas 
for 

ELECTRICAL  ENGINEERS 
PHYliciSTS 

The  Research  Center  of  an  expanding  company 
offering  technical  well  services  to  the  petroleum 
industry  has  excellent  opportunities  for  graduate 
engineers,  particularly  those  experienced  in  the 
following  ffeldt: 

ELECTRONICS 
NUCLEAR  PHYSICS 
OPTICS 

Mail  resume  in  confidence  to: 

Personnel  Manager — Welex.  Inc. 

P.O.  Box  I6S8 — Houston  I.  Texas 
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EMPLOYMENT  OPPORTUNITIES 


WE’RE 
LOOKING 
EOR 
A  MAN 
LIKE 
Boyle 


WITH  A  MODERN  TURN  OF  MIND 


For  much  of  what  we  know  of  the  atmosphere 
about  the  earth,  we  can  thank  men  like  Boyle. 

His  achievements  of  centuries  ago  may  help 
launch  the  space  conquests  of  tomorrow. 

But  much  remains  to  be  done  — and  quickly. 

Today,  at  Goodyear  Aircraft,  highly  efficient 
nose  cones  are  just  one  product  of  the  keen 
minds  forging  tools  for  probing  the  mysteries 
of  the  firmament. 

If  you’re  a  young  man  with  the  tenacity  of  a  Boyle 
—  and  a  measure  of  his  genius  — we'd  like  to 
have  you  around.  The  benefits  to  us  both  — 

and  to  mankind—  could  be  substantial. 
Write:  Mr.  Charles  Jones.  Director  of  Technical  and 
Scientific  Personnel,  Goodyear  Aircraft 
Corporation,  Akron  15.  Ohio. 

*  Programs  irt  rocket  propulsion.  Interplanetary  guidance, 
advanced  black  boxes,  crew  escape  capsules 

—  also  in  ground  support  systems  for  missiles,  radar 
structures,  radomes,  radiation  research,  structures  engineering. 
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EMPLOYMENT  OPPORTUNITIES 


RADAR  ENGINEER 
RADIO  NOISE  ENGINEER 

You  are  invited  to  investigate  unusual  career  opportunities 
vi^ith  excellent  futures  in  the  science  and  engineering  Labo¬ 
ratories  of  IBM.  You  will  find  this  a  unique  opportunity  to 
contribute  original  thinking  on  several  important  projects. 
Our  Laboratories  are  engaged  in  the  research  and  develop¬ 
ment  of  advanced  electronic  digital  computers  and  control 
systems  for  the  exotic-fueled  B-70  strategic  bomber,  being 
designed  to  operate  at  altitudes  of  70,000  feet  and  at 
speeds  of  more  than  2,000  miles  per  hour.  We  have,  in  addi- 


CAREER  OPENINGS 
FOR 

SENIOR  ELECTRONIC  ENGINEERS 


Fiv*  (5)  yaari  minimum  TV  circuitry  de¬ 
sign  sxpsrisnc*.  Transistor  knowlodqs  ds- 
sirabio.  BSEE  dsgroo  prsisrrsd. 

Fixe  (S)  years  minimum  radio  audio  am¬ 
plifier  experience.  BSEE  degree  preferred. 

Permanent  positions  with  firm  whose 
growth  is  leading  its  field.  Good  starting 
salary  with  regular  increases.  Progressive 
R  &  D  program.  Excellent  suburban  Chi¬ 
cago  location. 

WARWICK  MANUFACTURING  CORP. 

M.  C.  SWANSON  EMPlOYMENT  MANAGER 

7300  N.  LEHIGH  NILES,  ILLINOIS 


tion,  projects  in  progress  on  future  strategic  air  weapons, 
including  global  satellites,  offensive  bombardment  space 
vehicles,  and  missiles. 


Radar  Engineer:  To  be  responsible  for  technical  co¬ 
ordination  and  liaison  with  major  radar  contractors 
on  advanced  microwave  system.  Should  have  theo¬ 
retical  and  design  knowledge  of  microwave  engineer¬ 
ing  field.  Familiarity  with  monopulse  radar  and  dop- 
pler  techniques  is  desired.  A  B.S.  or  advanced  de¬ 
gree  in  Electrical  Engineering  with  at  least  two  years’ 
experience  on  radar  systems  development  projects  is 
desired. 

Radio  Noise  Engineer.  To  advise  our  departments 
about  circuit  design  and  packaging  of  digital  com¬ 
puters,  radar  displays  and  servo  equipment;  to  write 
specifications  which  describe  techniques,  procedures, 
and  processes  required  for  design;  to  define  system 
grounding  methods  to  minimize  interaction  between 
circuits.  Should  have  experience  in  the  design  of 
complex  military  systems  and  in  the  definition  of 
test  programs  to  meet  applicable  military  specifica¬ 
tions.  A  B.S.  or  M.S.  in  Physics  or  Engineering  Sci¬ 
ence  with  at  least  two  years’  experience  in  radio 
noise  is  desired. 


Salary  commensurate  with  experience.  Advancement  by 
merit.  Employee  benefits  are  among  the  best  in  industry 
today. 

Please  write,  including  resume,  to; 

Mr.  R.  L.  Lang,  Dept.  554G5 
IBM  Corporation 
Owego,  New  York 


INTERNATIONAL  BUSINESS  MACHINES  CORPORATION 


AlUtRKSS  BOX  XO.  HEPUE8  TO:  BoJr.  -Vo. 
Vltxtittiflvd  Adv.  Div.  of  thi«  publication, 
to  office  nearent  you. 

SEW  YORK  36:  P,  O.  BOX  12 

i'HfCAOO  it:  SiO  S.  Michigan  Ave. 
HAS  FRASCtSCO  i:  68  Post  8t. 


POSITION  VACANT 

General  Electronics  man  with  creative  mind 

and  broad  experience  in  maintenance,  repair, 
and  alteration  of  electronic  equipment,  pref¬ 
erably  radiation  detection  instruments.  De¬ 
sign  ability  desired.  Will  assist  in  laboratory 
instruction.  Def^ree  preferred.  Salary  $6000- 
$7300.  Excellent  benebts.  Write  to:  Per¬ 
sonnel  Department.  Oak  Ridsre  Institute  of 
Nuclear  Studies.  Box  117,  Oak  Ridge.  Ten¬ 
nessee. 

BUSINESS  OPPORTUNITY 

Modern  Electronics  Plant— finest  1  story 

building  in  the  N.Y.-N.J.  area — 82.000  sq. 
ft. — 10*3  acres — heavy  power  installed — air 
conditioned  offices — sprinklered — 2  years 
old-^lmmediate  possession.  Louis  Schlesinger 
Company— 901  Broad  St.,  Newark  2,  N.  J. 
Industrial  Real  Estate  since  1890.  Market 
2-6500. 


SEARCHLIGHT 

SECTION 


Bind  corry  i 

e  Delivery  i 

IRE  LAMPS  ' 

in  all  speeds  * 

Telephones  < 

ero  Switches  , 

&  Solenoids 
I  Timer  Corp. 
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959  is.ue  page  314 
INCLUDE 
POSTAGE 
64B  D.y  St. 
New  York  7 
N.  Y, 


EST.  1*23 


PROFESSIONAL  SERVICES 


YARDNEY  ELECTRIC  CORP. 

**Pumcer$  in  Compact  Ptneer”  * 
Electro-Chemical  Generators  of  Energy 
**from  milliwatts  to  meyawatts'*  * 


40*50  Leonard  Street 
New  York  13.  N.  Y. 


worth  6-3100 
•  T.M. 
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Ofjerivg  the  ultimate  in  quality  and  reliability, 
Components  Inc.  offers  the  engineer  a  complete 
line  of  encapsulated  precision  wire-wound  resis¬ 
tors  designed  to  allow  him  to  meet  the  challenge 
of  the  most  exacting  of  projects  with  confidence. 

FEATURES  OF  OUR  PRODUaS  INCLUDE: 


INDEX  TO 
ADVERTISERS 


AC  ICI<*<*tronl<*s . .  109 

AMP  Int'orporuted .  113 

Are  Rlertronlrn  Asftoctatefi,  Inc . .  133 

Are  PIUHtir  Co .  123 

Advunre  KelayH,  lllv.  Klffln  National 

Watch  Co .  106 

Aen»iiiiutl«‘al  Coniniiinlf‘atlon«  Co .  26 

Airpax  Klectroiilrti.  Inc .  94 

Allegheny  l^ucllum  Hteel  Corporation....  6 

Allen-Bnulley  Company  .  63 

Alpha  Wire  Corporation . . .  146 

Amperex  Klertronir  Corp .  93 

Amphenol«B4>rj(  KlertronlcH  Corp. 

llorc  I^iulpmenl  DIvIhIoo  .  116 

Automatic  Metal  Products  Corp . 123 


Baker  It  AdamMon,  Allied  Chemical. 


(•eneraJ  Chemical  IlIvlMlon .  40 

Bell  Telephone  I^ahoratorlex  .  9 

Benilix  Aviation  C'orp. 

Bed  Bank  BlvUlon .  129 

Blaw*Knox  Company .  41 

B4>einK  Airplane  Co . 117 

BournA  Inc . . . 36 


Centralab  a  IlivlMlon  of  Olobe-Cnlon  Inc.  61 

Chlraito  Telephone  Niipply  .  99 

ChrlHtle  Kle<*trlr  Corp .  42 

Cinch  MaiiiifacturInK  Company .  63 

Clevite  TranMlntor  PrmIuctH  .  13 


Clifton  PreclMloii  Pr<NluctN  ('o..  Inc. .3rd  Cover 


Comp4»nentN.  Inc .  147 

Conipater*MeuMuremeiitH  Company .  32 

ConMdIdateil  Avionlcn  f'orp .  126 

Coto-Coll  Co.,  Inc .  141 


Dow  Corning  Corporation . ...36,  37 

I>rlver-llarrl»  Company .  101 


1.  Only  two  materials  —  epoxy 
resin  and  a  resistance  alloy. 

2.  Welded  terminations. 

3.  No  splices. 

4.  Full  Bobbins  with  protected 
crossovers  —  No  Tape 

5.  Strain-free  windings  —  fact  not 
fiction. 


6.  Minimum  wire  size  .001", 
smaller  wire  sizes  used  only  at 
customer’s  request. 

7.  Continual  environmental  test¬ 
ing-data  available  on  request. 

8.  Absolute  tolerances  available 
to  .005%. 

9.  Matched  resistors  to  .002%. 

10.  Matched  temperature  coeffi¬ 
cients  to  1  ppm. 


▼  1462 


OMPONENTS 

N  C  O  R  PO  RATED 


14621  ARMINTA  STREET 


VAN  NUYS,  CALIFORNIA 


LOUIS  R.  TESSITORE 
BARRINGTON.  N.J, 
KOCH  ENGINEERING  B  SALES 
DALLAS  &  HOUSTON,  TEXAS 


CHRIS  SMALL 
ORLANDO,  FLA.' 
SHEPHARD-WINTERS  CO. 
LOS  ANGELES,  CALIF. 
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<fl(*iieral  IiimI  rtim«*nt  C'onH»raf Ion 
S4*ml4*nniiiic*tor  lllviHion . 
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L  OivUion  Alpho  Wir«  Cprpnration 
i  TOO  Vorick  StrMt 

I  Npw  York  14,  N  Y 


ft**ii4*ral  OnimlcN  ('orporiitlon 

ft4*n«^rul  KI«‘C'trl4‘  Company 

ApparatiiH  . 

Military  RI«N'troni<‘N  Dept.  .  , 
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ITS 
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Kle<’tronlc'  Instrument  Co.,  Iiie.  (RICO).  1T7 


NEW  CONSTRUCTIONS  OF 
ALPHLEX<»  ZIPPER  TUBING 
PROVIDE  GREATER 
VERSATILITY 


Grles  Repnaliicer  Corp. 


New  SHIFT  REGISTERS  by  General  Electric 
CUSTOM  DESIGNED  from  0  to  700  kc/s 

Catalog  components  or  devices  oftentimes  do  not  truly  fit  design  needs. 
General  Electric,  working  directly  from  your  specifications,  custom  designs 
the  new  Voltage  Controlled  Shift  Register  for  any  fretjUency  between  70  and 
700  kc.  Within  a  matter  of  days,  first  prototypes  will  be  shipped.  VCSR’s 
deliver  far  higher  shift  rates  than  core-diode  registers,  with  considerably  less 
power  dissipation.  For  shift  speeds  below  100  kc/s,  custom  designed  core¬ 
diode  registers  are  also  a  part  of  this  General  Electric  service. 

G-E  Shift  Ragiittrt  con  b«  designed  within  these  parameters: 

Shift  Pulse  Power: . os  low  as  .001  watts  per  kc 

Shift  Pulse  Voltage:  . 5  to  50 

Signal  Voltage:  . 3  to  25 

Signal-to-Noise  Ratio: . .up  to  15:1 

Temperature: . — 65°C  to  -H25°C 

For  complete  information  write  to  Defense  Industries  Sales,  Section  227-20C 

GENERAL0ELECTRIC 

DEFENSE  ELECTRONICS  DIVISION 
HEAVY  MILITARY  ELECTRONICS  DEPARTMENT,  SYRACUSE,  N.  Y. 


Ila.vilnn  Co.,  .\.  \V, 


lla.viloii  IMvlkion  of  (jiciipnil  TImr  Corp. 


Ilrllp<it  IHv.  ot  Brrkman  loMtrumrntH, 


llilKhcH  Aircraft  Company 


IlllnolH  Conilrntirr  Co. 


International  Instrument  Inc. 


,IFI>  KlrctrunicH  Corporation 


Jet  l‘ro|iulHlon  Laboratory 


Lambda  KlrctronlcH  Corp. 


I.app  Insulator  Co.,  Inc. 


Linde  Comininy 


l.orklieed  .\lrcraft  Corp. 


l.umuHny  &  Co.,  D.  A . 


Lumutron,  Ine. 


Alphlex  Zipper  Tubing  is  the  modern 
way  to  horneu,  coble  and  protect  wire. 
Just  zip  to  close— and  just  zip  to  re-openi 
If  you  wish,  permanent  seol.  Saves  you 
time,  labor,  money.  Strong,  flexible, 
durable.  Versatility  unlimited. 

ZIP-31:  polyvinyl  sheet  mode  from 
MII.I.63IC  materials.  All-purpose  type, 
for  general  opplicotions  to  105°C. 
ZIP-44:  polyvinyl  sheet  mode  from 
MIL-I-7444A  materials.  Extremely  flexible; 
for  oircroft  and  low-temperoture  uses  to 
-67°C. 

ZIP-50:  "sandwich"  cf  oluminum  foil 
laminated  between  2  sheets  of  polyvinyl. 
Por  100%  RF  shielding  applications  to 
105°C. 

ZIP-90:  polyvinyl  bonded  to  woven 
fiberglass  sheet  per  MIL-I-3190A.  For 
rough  usoge,  abrasion  resistance,  and 
high-temperoture  uses  to  130°C. 


F^aktrrn  IndUKtricH  Inc . 

Kdicerton,  <irrmp«haiiHrn  A  Grirr,  Inc.. . . 

Ekln  Cnrporatliin . 

Kltrl-McCullouKh,  Inc . 

KIro  Corpnratlon  . 

KIcotm  InxtrnmpntH,  Inc . 

Klertro  FuImc,  Inc . 


stock  sizes:  Vi"  to  4"  I.D. 
IMMEDIATE  DELIVERY 
WRITE  FOR  FREE  CATALOG  E-7 


Cteneriil  TruiiMlHtor  f'or|M»riitlon 
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<iar<lner*l>«*nver  C'ompany 
GateH  Ra4ll«»  f'ompuny  . . . 


134 


RIectronIr  M<*HMiir«»m«^iitN  C'ompany  . 
RI<N*tronl<'  K«*M*Hrrh  Inr. 

RIIIm  and  WattN  RrodiirtN  Inc . 

KHt«*rline>AniriiM  C'o.,  Inc . 


FXK.  Inc . 

Fairchild  C'<mtrolM  C'orp . 

Fairchllil  Semiconductor  Corp. 
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Mallory  A  Co.,  Inc.,  P.  R .  68 

Marconi  InMtrumcntti  .  150 

Marlon  InNtrumcnt  Dlvlnlon, 

MInncapollM'lloncywcIl  Kcsulator 
i'ompany .  13^ 

Martin  C'ompany,  The  . 104,  105 

Mclpur,  Inr .  110 

Mctalti  A  Cantnrfa  IlivlNion  of  Texan 

InntriimeiitH  Incorporated  . 16,  03 

Microwate  Anwociaten,  Inr .  115 

Milaruy-New  York  .  1S7 

Mofteley  Co.,  F.  L .  35 

Motorola,  Inc .  13 


Newark  Klectric  Co .  47 

Mpeo  Mfs.  Co..  Ltd .  136 


North  Atlantic  Induntrien.  Inc .  131 


Northern  Radio  Corp .  137 


Norton  Company  .  40 


['ai'itlc*  SemlconductorM,  Inc .  133 


Panoramic  Radio  PrmliictM,  Inc .  110 


Philco  Corporation  .  31 


Polytechnic  Renearch  Si  Uevelopment 

Co.,  Inc .  135 


Potter  Instrument  Co.,  Inc .  116 


Radio  Cores,  Inc .  137 


Radio  Corporation  of 

America . 17.  18,  10,  30,  4th  Cover 


Kaytlieoii  Mfa*  Co . 108,  117,  3nd  Cover 


Huge  Fleet  mules  Corp .  135 


Sanaamo  Klectric  C'ompany .  01 


Sarkes  Tarsian,  Inc .  110 


Hervo  Corporation  of  America. 


Horensen  Si  Co.,  Inc. 


Npe<>trol  Electronics  C'orporatlon 


Hperry  Hemiconductor  Division  of  Kperry 
Rand  Corporation  .  87 


Hpraaue  £le<*trlc  C'ompany 


Standard  Radl<»  Corp. 


Sylvania  lUectrIc  Products  Inc .  37 


Taylor  Fibre  Co .  88  j 

Technical  Information  C«»rporatlon .  33  | 


TeletronicH  Laboratory  Inc. 


Texas  Instruments  Incorporated . 44,  45 

Transitroii  Electronics  C'orp . 34,  35 
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Unmatched  speed,  unequalled  sensitivity 

EG&G’s  2236A  TW  Oscilloscope  is  the  newest  of  a  family  of  milli¬ 
microsecond  instruments.  This  precision  instrument  has  met  the  exacting 
requirements  of  nuclear  weapon  tests  conducted  for  the  AEC. 

The  2236A’s 'excellent  record  of  performance  is  based  on  EG&G’s 
sensible  approach  to  oscillography.  All  features  of  the  2236A  design  are 
matched  to  give  the  maximum  flexibility  to  your  high-speed,  DC  to  3000 
MC,  oscilloscopic  problems. 

Current  applications  of  the  EG&G  22 36 A  include  its  unprecedented 
performance  in  measurement  of: 

•  Decay  times  of  scintillators 

•  Reverse  recovery  time  of  high-speed  semiconductor  diodes 

•  Rise  and  fall  times  of  high-speed  switching  transistors 

•  Discontinuities  in  transmission  lines  \ 

•  As  a  synchroscope  in  high-resolution  radar  systems. 

For  additional  technical  data  and  information,  call  or  write:  Application 
Engineering  Group. 

(^Ij^EDGERTON,  GERMESHAUSEN  &  GRIER,  INC. 

160  BROOKLINE  AVENUE.  BOSTON  15,  MASS. 

1622  SOUTH  “A”  STREET,  LAS  VEGAS.  NEV. 
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I'nitril  Htutm  Trallnc  Co.,  Inc. 


F.M.  Deviation  Measurement 
Wide  Deviation - 
High  Carrier  Frequency 


V«*«*4l«*r>Kmit.  li 


>V«*l<imHtlr  DivUioii  of  I'liltrk  f'orp. 


>%>*•! KI«*Hrlc‘  ('or|M>ratfoii 


XeiiM  C'o. 


ZI|»|N»rtiiblnir  C'o. 


PROFESSIONAL  SERVICES 


MARCONI  DEVIATION 
METER  MODEL  928  CAN 
BE  USED  AT  CARRIER 
FREQUENCIES  UP  TO 
500  me  FOR  DIRECT 
MEASUREMENT  OF  DE¬ 
VIATIONS  UP  TO  400  kc. 


CLASSIFIED  ADVERTISING 


F.  J.  Eberle,  Business  Mgr. 


is  an  alternative  narrow- 
deviation  model  arrang¬ 
ed  for  use  at  carrier 
frequencies  between  215 
and  265  me. 

Please  send  Jor  leaflet  B 1 321 A 


EMPLOYMENT  OPPORTUNITIES  142-146 


EQUIPMENT 

(Used  or  Surplus  New) 
For  Sale  . 


ADVERTISERS  INDEX 


ABRIDGED  BPECIFICATIONa  928:  -  c'ARKUK  frequency:  20-100  me 
(fundamenial),  up  to  SOO  me  using  harmonies,  frequency  deviation:  0-100 
ke,  0-200  ke;  0-400  ke  in  the  mod.  frequency  range  50  eps — 120  ke.  accuracy; 
+  3%  r.f.  input  range:  55  mv— lOv.  928/2:  —  As  above  except  for  the 
following:— CARRIER  frequency:  215—265  me.  frequency  deviation:  0-15  ke, 
0-50  ke,  0-150  ke. 


Fidelity  Personnel  . 

Goodyear  Aircraft  Corp . 

International  Business  Machines 
Corp . 14 

Jonard  International  Inc . 

Manson  Laboratories  Inc . 

M.  I.  T.  Instrumentation  Laboratory 

Pennsylvania  State  University . 

Stavid  Engineering  . 

Warwick  Manufacturing  Company.. 

Welex  . 


Ill  CEDAR  LANE  ENGLEWOOD  NEW  JERSEY  Tel :  LOwell  7-0607 
Canada:  Candian  Marconi  Co.  Marconi  Building,  2442  Trenton'  Ave.  Montreal  16 
MARCONI  INSTRUMENTS  LTD  •  ST.  ALBANS  •  HERTS  ■  ENGLAND 


This  index  Is  published  as  a  service.  Every  care  is  taken 
to  make  it  accurate,  but  ELECTRONICS  assumes  no 
responsibilities  for  errors  or  omissions. 
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PRECISION  COMPUTING  RESOLVERS 
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Cascaded  Resolver  Systems 
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SIZE  8  FEEDBACK  WINDING  RESOLVERS 


l^oiva  ^ 
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^••onowMowKrsi^ 


The  YZC-ll-E-1  precision 
computing  resolver  has  been 
developed  for  use  in  a  cas¬ 
caded,  amplifierless  resolver 
system  at  900  <•. 

These  units  have  been 
trimmed  to  provide  zero  phase 
shift  and  compensated  for 
transformation  ratio  stability, 
under  temperature,  when 
working  into  their  iterative 
Impedance. 

Accuracy:  Functional  error 
.1%  or  less;  winding  perp. 
*S'.  Electrical  characteris¬ 
tics:  Input  voltage  (stator) 
40v900  output  voltage 
(rotor)  33.2v;  phase  shift  0; 
max.  null  voltage  1  mv/v. 

Also  ready  for  delivery  is 
an  equivalent,  compatible 
pancake  resolver.  By  its  use, 
differential  information  from 
an  inertial  platform  may  be 
obtained  and  introduced  into 
the  system. 


SIZE  11  AMPLIFIERLESS  RESOLVER 
FOR  ANGULAR  DATA  TRANSMISSION 


These  size  11  resolvers  incorporate  an  integral 
transformer  which  simulates  a  resolver  function 
at  maximum  coupling.  They  are  used  in  the  typical 
chain  application  indicated  below  for  angular  data 
transmission.  In  this  particular  application,  the 
output  information  can  be  servoed  at  either  end 
of  the  chain. 

Quick  disconnect  allows  ease  in  harnessing. 

Accuracy:  ±5'  of  arc  or  less;  winding  perp. 
±5'.  Electrical  characteristics:  Input  to  EITHER 
rotor  or  stator.  Input  voltage  115vl600~;  output 
voltage  llOv  both  stator  and  rotor  as  primary; 

phase  shift  (stator  — .  ^ - 

primary)  1.1°;  phase  "" 
shift  (rotor  primary) 

1.9°;  Zso  (nom.)  ' 

990  +  113500;  Zro  I  i 

(nom.)  1150  31  E 
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These  resolvers  are  designed  for 
use  with  transistorized  amplifiers 
and  permit  the  solution  of  spheri¬ 
cal  triangles  in  a  size  8  cascaded 
resolver  chain. 

Functions  of  the  spherical  tri¬ 
angle  which  can  be  produced  are 
indicated  in  the  schematic  below. 
More  complex  trigonometric  func¬ 
tions,  as  well  as  systems  involving 
coordinate  axis  transformation,  can 
be  generated  with  the  use  of  these 
resolvers. 

Accuracy:  Functional  error  .1% 
or  less;  winding  perp.  ±5'.  Electri¬ 


cal  characteristics:  Input  voltage  13. 7v  (compensator);  Zro  234  -f 
15v400~  (stator);  output  voltage  {596;  Zso  244  +  i548;  Zcompensa- 
13.7v  (rotor);  phase  shift  (stator  tor  237  +  (553;  max.  null  voltage 
as  primary)  20.5°;  output  voltage  1  mv/v. 


LONGb=AXA 


LAW  OF  COSINES 

UPS  x<os  b  COS  a  Y 
/sin  b  sin  a  cos  ax\ 


LAW  OF  SINES 

sinb  sin  a\- 
sin  X  sin  e 


»cosxsinx- 
sin  X  cos  X 
=  o 


.sin  o  sinxcosG-sinb 
sin  A  A.  cose  -o 


SIZE  11  RESOLVER  TRIMMED  FOR 
ZERO  PHASE  SHIFT  CONTAINS  ALL 
COMPENSATION  IN  ZVa"  LENGTH 


8 

5f -i:: 


3 


RCA-7552  and  RCA-7554— the  first  of  a  dynamic  new  series  of  RCA  Pencil  Tubes  for  UHF  service 


Check  these  outstandinf  Ceramic-Metal 

Pencil  Tube  features: 

•  large  cathode  area:  about  three  times  more 
cathode  area  tor  the  same  heater  power 
than  comparable  planar  types. 

•  Fast  warm-up  time:  only  Vs  the  warm-up  time  of 
comparable  planar  types  (t2  seconds  to 

reach  90%  of  dc  operating  plate  current). 

•  Thermal  stability:  output  remains  essentially 
constant  over  :i:  10%  heater-voltage  fluctuations. 

•  Small  siio:  Maiimum  length  tH"; 
maximum  diameter  (at  grid  flange)  9/16"; 
weight  only  0.3  oz. 

•  Less  affected  by  nuclear  radiation:  Evidence 
indicates  that  ceramic-metal  construction  has 
greater  endurance  to  nuclear  radiation  than 
glass-metal  construction. 

•  Cantilever  arrangement  of  coaxial  elements: 
has  lew  interelement  leakage,  permits  good 
efficiency,  and  resists  shock  and  vibration. 


RCA— originator  of  the  PENCIL-TUBE  and 
NUVISTOR  concepts— again  sets  the  pace  in 
commercial  and  military  UHE  tube  design  with 
two  new  ceramic-inelal  pencil  irioJes  for  opera¬ 
tion  at  frequencies  up  to  3000  Me  anti  above! 
Both  types  utilize  coaxial-electriMie  structures  and 
are  designed  to  operate  at  altitudes  as  high  as 
1  ()(),()()()  feet  without  pressurization  and  at  plate- 
seal  temperature  of  225 °C.  The  generous  plate- 
cylinder  surface  provided  by  pencil-tube  con¬ 
struction  permits  fast  heat  dissipation-a  major 
advantage  in  miniaturized  equipment. 

Already  incorporated  in  the  design  of  airborne 
communications  and  data-transmission  systems 
and  well  suited  for  use  in  portable  field  equip¬ 
ment,  missile-guidance  systems,  and  satellite- 
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communications  applications,  RCA  ceramic- 
metal  pencil  tubes  are  a  “natural”  for  UHE 
circuits  in  miniaturized  equipment  where  low 
heater  power,  fast  warm-up  and  high  thermal 
stability  are  critical.  RCA-7552  is  a  high-mu 
triode  designed  for  low-noise,  class  A  rf  ampli¬ 
fier  service.  RCA-7554  is  a  high  mu  triode  in¬ 
tended  for  class  C  oscillator,  rf  power  amplifier, 
and  multiplier  service.  Both  types  are  now  in  pro¬ 
duction. 

Get  in  touch  with  your  RCA  Eield  Representa¬ 
tive  now  for  further  information  on  these  types. 
Technical  bulletins  for  the  7552  and  7554  will  be 
available  about  September  15.  For  a  free  copy  of 
each,  write  RCA  Commercial  Engineering,  Sec¬ 
tion  G-19-Q-4,  Harrison,  N.  J. 

GOVEbNMENT  SALES 

•  Newark  2,  N.  J.,  41 S  S.  Fifth  St.,  HUmboldt  S-3900 

•  Dayton  2,  Ohio,  224  N.  Wilkinion  St.,  BAIdwin  6-2366 

•  Waihinston  6,  D  C.,  1625  ‘  K  '  St.,  N.W.,  District  7-1 260 

INDUSTRIAL  TUBE  PRODUCTS  SALES 

•  Newark  2,  N.  J.,  744  Broad  St.,  HUmboldt  5-3900 

•  Detroit  2,  Mich.,  714  New  Center  Bldg.,  TRinity  5-5600 

•  Chicago  54,  Illinois 

Suite  1154,  Merchondite  Mart  Plaza,  WHiteholl  4-2900 

•  los  Angeles  22,  Colif. 

6355  E.  Washington  Blvd.,  RAymond  3-8361 


